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PREFACE 


The subjects with which this book deals are those recom- 
mended, in 1927, by a Committee of the Board of Educa- 
tion of the Umted Provinces Government, India, as a course 
of study for the Intermediate Exammation of Allahabad 
Umversity, and the book is primarily intended for the 
use of students preparmg for that examination If it 
should be found useful to them or to other students in 
India the writer will have the satisfaction of knowing that 
his labour has not been in vam Every effort has been 
made to wnte in simple and intelligible language and 
where the use of scientific terms has been unavoidable the 
denvation of most of them has been given 

Much of what is contained in the chapters on Physiology 
and Public Health has been reproduced from the author's 
“Manual of Hygiene and Domestic Economy", but a 
considerable amount of new matter has been added to 
make the present volume conform with a syllabus pre- 
sc ibed by the Committee mentioned above 

Beginners may find it somewhat difficult to follow the 
description of the minute structures of the eye and ear — 
more especially those of the middle and inner ear — ^unless 
large models of these important sense organs are available 
for their use But if the diagrams are closely exammed in 
conjunction with the text, readers may be able to grasp at 
least the more important and essential details of their 
structure and mechanism. 

I do not wish to claim any origmahty for that part of 
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the book which deals with Psychology, because, like most 
other books upon the subject, it is based largely on the 
work of earlier writers But I desire especially to ac- 
knowledge gratefully my debt to Professor Eobeit S Wood- 
worth Ph D , of Columbia University, and Mi Benjamin 
Dumville, MA (Lond ), FCP, foimeily of the Educa- 
tional Department of the London County Council fiom 
whose books, “A Study of Mental Life (Woodwoith) 
and “Child Mmd — ^An Introduction to Psychology foi 
Teachers"" (Dumville), I have freely drawn A list of 
other books from which quotations have been made will 
be found in the Bibliography which is appended 
I owe a deep debt of gratitude to my cousin the Rev 
Robert H Jack, M A (Oxon), B Sc (Lond ) Rector of 
Wivenhoe, Essex, for havmg written the three last chapters 
on Psychology and for his pamstakmg and careful revision 
of other chapteis, and many valuable suggestions in the 
way of amendments and additions, foi their impro\ement 
I am greatly mdebted, also, to the Publishois Messrs 
Macmillan and Co , for the kindness, courtesy and help 
received from them 


CTTM?LKS HANKS 
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PART I 

PHYSIOLOGY 

Physiology is the science of the nature and processes of 
Lfe, and its study begins with the consideration of cells 

CELLS 

Cells are snoiall particles of semi-fluid livmg substance, or 
protopZflwwM-, the outer surface of which may sometimes 
become sujBB.ciently firm to form a bnmtiTig membrane or 
cell wall It nearly always contains a denser kemd-like 
body or micleus 

Amoeba (Gr amoibe, change) is the term apphed to the 
lowest form of ammal life. It belongs to a group of ftTnmala 
called protozoa (Gr protos^ first, an ammal) Amoeb® 
consist of single cells, some of which are only about ' 

part of an inch m size When examined by a microscope 
they are seen to be constantly ohangmg their shape and 
position by alternately projecting and retracting portions of 
their protoplasm. These projections are called pseudo- 
podia (Gr, ^eudes, false, podos, foot). Amoebse have 
neither a mouth nor a stomach But, when moving about, 
any pai tides of food that come m their way are surrounded 
by the pseudopodia which then coalesce The food is 
thus taken into the cell-mass, where it is digested The 
waste pioducts are, thereafter, got nd of by extrusion 
Amoebse require oosygen for their existence They are 
sensitive, and respond to cold, electnc, and other shocks 
They can produce, by division and subdivision, cells exactly 
like themselves Amoebae may, therefore, be said to peiform 

1 
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the functions of locomotion, digestion and nutiition, ex- 
cretion, breathing, reproduction, and to possess a neivous 
system, although of a pnmitive kmd fPig 1) 



Fig 1 — ^Amcbba and Food Particle 


AmoebsB grow and multiply m water, mud, and moist 
earth They are also found, at times, in human excreta. 
Changes of shape, similar to those which occur in amoobse, 


j 



Fig 2 — One<oelled Animals (Highly Magnified) 


take place also in the white cells of the blood and m the 
pigmentary layers of the retina of the eye 
Some protozoa consist of one cell only (Pig 2) 

Others, of a higher type than amoebss, are composed 
of numerous cells They are, nevertheless, regarded as 
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unicdlular or one-celled organisms, for the simple reason 
that all the cells of which they are formed are contamed 
withm one definite hmUmg memhrme or cell wall (Fig 3) 



Fig 3 — As Ajomal fobmed of One Layeb of Cells 


The so-called giant amoeba, for example, contains withm 
its cell wall spore-hke yonng amoebae, and may be about 
mch m size, and can be seen with the naked eye 



Fig 4 — ^Hydba An Andial fobmed of Two Layebs of Cells 
(Common in Ponds). 

B, Part of body more highly magnified 


A number of these may clump together and form masses. 
Other examples of the kmd are (a) the hydra, a fresh-water 
animal, which multiplies m a marvellous manner when cut 
into pieces, and (6) the sunronimahule, m which the umt- 
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mass or cell reproduces itself by dividmg into two, oi by 
fonmng buds whicL. become detached and bve an inde- 
pendent existence, or by the formation of spores or germs 
withm the cell by fission or cleavage These spoies can 
develop mto fully formed sun-ammalculcs Most sun- 
ammalcules live m fresh water, but some aie found m 
the sea (Fig 4) 

Metazoa (Gr meta, after, zoon, animal) is the term 
apphed to muUicelhdai or many-celled animals, to which 
group aU highly orgamsed animals belong, and in which 
reproduction is efiected by the fertilisaiion or impregnation 
of the omm or egg-cell of the female by the spermatozoon 



Pig. 5 — ^Morula, showtitg Ovum after CoMPLBTr 
Segmesttation 


or male cell The human ovum is about inch in 
diameter, and contains a nucleus A spermatozoon 
measures mch in length The fusion of these two 
microscopic cells is the startmg-pomt m the growth and 
devdopment of the body and bodily organs. When the 
ovum IS fertilised the nudeus undergoes se^miiatton or 
division mto two, and by repeated division and subdivision 
numerous cells are formed, all of which, in the early stages 
of their devdopment, resemble each other (Fig 5) 

Later on the cdls begm to show marked differences m 
size and shape, and, m the fully developed body and bodily 
organs, the cells are arranged with mathematical precision 
m compact form. Each organ has its own special function 
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to perform, and if the cells of any mdividnal organ cease to 
function properly, other organs of the body may suffer in 
consequence This is particularly observed m the case of 



Fig 6 — Cslls ebom thb Body (All Highly Maghutied) 

1, From lining of mouth , 2, ciliated cell from the wmd-pipe , 3,comieot- 
tive tissue cell, 4, fat cell , 5, cartilage cell, 6, liver cell, 7, pigment 
cells from eye, 8, nerve cell 


the secretory glands of the body when they fail to function 
in a normal manner (Fig 6) 


THE SKELETAL SYSTEM 

The skeleton forms the framework of the body, and is 
composed of more than 200 bones. For the purpose of 
descnption it may be divided mto three portions — ^viz , the 
head, the trunk, and the upper and lower extremities or 
limbs (Fig 7) 

The Head consists of the cranium or skuU, which is com- 
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posed of eight bones forming a piotected cavity for the 
brain Fourteen bones enter into the formation of the 
face 

The cranial or skull bones are as follow 

(a) The ocajntal bone, situated at the back and lower 
part of the head 

(&) Two panetal bones forming the sides and roof of the 
skull 

(c) The fimtal bone which forms the forehead 

(d) Two tempoial bones at the sides and base of the skull 

(e) The sphenend bone (Gr sfJien^ sfhenos, a wedge, 
form), situated at the base of the skull and m fiont 

of the temporal bones It resembles a bat with its wmgs 
extended 

(/) The ethrund bone (Gr ethmesy a sieve, and eidos, form), 
situated m the front part of the base of the skull between 
the two orbital cavities It forms the roof of the two nasal 
passages 

The bones of the face aie as follow 

(а) Two ficksal bones, situated in the middle and upper part 
of the face, forming the “ bridge of the nose 

(б) Two svpenor maxillcB or upper jawbones which aie 
umted They help to form the roof of the mouth the floor 
and outer wall of the nose, and the floox of the oibits Bach 
bone has a large cavity, known as the aritium of Highnwrey 
m which abscesses, caused by septic gums and decayed 
teeth, sometimes form 

(c) Two lachymal bones, one situated at either inner 
comer of the orbits adjacent to the nose Two glands, 
which secrete the tears of the eyes, are found, one on either 
side in this region They are called hchrynial glands 
(Lat lacfiiwuiy a tear) 

(d) Two Tnalar or cheek bones These are so prominent 
that their situation needs no description 
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(e) A 'palate bone, situated at the back part of the nose 
and between it and the mouth. The palate bone forms the 
roof of the mouth, the floor of the orbital cavities, and the 
floor and part of the outer wall of the nose 



Fig. 7. 


(/) Two mfenor, two middle, and two superior turbmaied 
bones, situated along the outer wall of the nasal passages 
(Lat tuvbo, a whirl) 
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{g) The vomer or septum separating the two nasal 
passages 

(A) The rMmdihle^ infettor max'illa^ or lower jaw This 
IS the largest and strongest bone of the face It articulates 
with the temporal bones on either side, and its movements 
can be felt m front of the ears. 

The Trunk includes the spme or backbone, the iibs and 
the sternum or breast bone, and the bones of the hips which 
help to form a cavity called the jteltns, m which some im- 
portant organs are contained. The spine is also called the 
vertebral column because it is made up of small bones 
called vertebrae, of which there are thirty-three m the spine 
m infancy In grown-up persons the lowest mne coalesce 
foimmg two bones known respectively as the sacrum and 
coccyx 

The Sacrum forms the keystone to the pelvic arch It is 
composed of five vertebrae 

The coccyx (Gr kokkyx, the cuckoo), so called from its 
resemblance to the beak of a cuckoo, is composed, as 
a rule, of four vertebrae of a rudimentary land, but, m 
some mstances, there may be five, and m others three 
only 

The Vertehrse (Fig 8) have been classified as cervical, 
doisal, hm or lumbar, sacral, and coccygeal The ceivical, 
of which there are seven, aie found m the neck The dorsal, 
twelve m number, are those to which the nbs are attached 
behind The lorn or lumbar vertebras, five m number, 
are situated at the lower part of the spme between the dorsal 
vertebras and the sacrum The vertebras are supported by 
strong hgaments and muscles, and thus a sohd pillar is 
formed which enables heavy loads to be earned on the 
shoulders, or even on the head, with comparative safety. 
And, m order to prevent mjury to the spme from falls or 
sudden jerks, rmgs of cartilage, which act as buffers, are 



lO CD 


THE SKELETAL SYSTEM 


9 



B^o 8 — ^Thb Vbetbbbal Columit 
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interposed between the vertebrae Kiinnmg through the 
greater part of the length of the spine is a tube called the 
vertebral canal, m which the ajuml cord, connected with 
the brain, is situated and protected from danger. 
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The Ribs are twelve in number, on either side of the body 
They are all attached to the spme The first seven are 
connected with the breast bone directly by means of long 
pieces of cartilage. The next three are attached to each 
other m a siTmlfl-r way, and mdirectly to the breast bone. 
The last two nbs have no connection with each other or with 
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the other nbs, and are not attached to the breast bone 
They are, for that reason, called free or floating ribs The 
nbs, breast bone, and the part of the spine with which the 
nbs are united form the thorax or chest cavity It will be 
seen that the chest walls have been so constructed as to 
secure the greatest freedom of movement and, at the same 
time, protect the structures contained m the chest cavity, 
namely, the lungs, heart, and the large blood-vessels con- 
nected with these organs (Fig 9) 

The Limbs consist of the arms and legs, which are usually 
spoken of as the upper and lower extremities or limbs 
The upper limbs comprise the shoulder blade, collar bone, 
arm, forearm, and hand, and the lower limbs the haunoh 
bone, thigh bone, knee-cap, leg, and foot The shoulder 
possesses great freedom of movement The range of move- 
ment of ihe arms, however, is much greater because the 
head of the humerus, or upper arm bone, which is rounded, 
moves m a cup-shaped socket or cavity m the shoulder 
blade (scapula), thus formmg what is known as a “ ball-and- 
socket ” ]omt 

The foiearm contams two bones — radius and uhia By 
means of the muscles attached to them the palm of the hand 
can be pronated or directed downwards, or supinated or 
directed upwards at pleasure 

The wnst contams eight bones, the palm of the hand 
five, and the fingers fourteen In the order given they are 
known as carpal (Gr Jcarpos, the wnst), metacarpal, and 
phaJmgeal bones respectively The phalangeal bones are 
so called because they are arranged m bnes (Gr phalanx, 
a Ime of battle) The upper bmbs have been called “ the 
faithful ministers of the mmd ” 

The haunch bones are the strongest m the body They 
unite with the sacrum and, together, form what is called the 
pel/oic camty or basm. 
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The thigh contains one bone only — yiz , the femv ) — ^which 
IS the longest and thickest bone in the body It, like the 
humerus, has a rounded head which fits into a cavity in 
the haunch bone with which it articulates, thus afiording 
another example of a “ball-and-socket” jomt The 
movements in it, however, are not so free as those of the 
shoulder ]omt (Fig. 10) 

The pateUa, or knee-cap, is embedded in the firm dense 
tissues m front of the knee-jomt. The ends of bones which 



Fig 10. — XJppjsa End oi Thigh Bonl 

enter mto the formation of joints are covered with layers 
of cartilage which, like the cushions between the vertebrae, 
act as a kmd of protective bufier In some diseases of 
jomts the cartilage may get completely destroyed, and the 
ends of the bones become pohshed through friction In 
such oases pam of a most mtense kmd occurs, and is mcreased 
when the ends of the bones come into contact, as while 
standmg or duimg movements of the jomts. 

Ligaments are firm bands of fibrous tissue fo rmin g a 
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bond of union between movable bones Besides bemg 
provided with hgaments, the largest ]omts, such as the hip, 
knee, and ankle, have additional support given to them 
by bemg surrounded by layers of firm membrane covering 
the hgaments Some of the mtemal organs are also pro- 
vided with hgaments for their support, and to prevent their 
displacement, and, as will be seen later, even the mmutest 
bones m the body, which are situated m the middle ear, are 
provided with tmy hgaments for the same purpose 


THE MUSCULAR SYSTEM 

Musolbs (Fig 11) form the fleshy parts of the body 
by means of which we are able to stand erect, run, walk, 
play games, lift weights, and perform most of the ordmary 
acts of life They are divided mto two kmds — ^viz , 
voluntary and mvoluntary muscles. 

Voluntary Musdes are those whose action is under the 
control of the will — e g , the muscles of the aims and legs 

Involuntary Uusdes are those which perform their 
functions without our being conscious of the fact, and 
whose action cannot be controlled by the will — e,g , the 
muscles which regulate the action of the heart, and the 
muscles of respiration, and of the gullet, stomach, mtestmes, 
and the alimentary tract generally. 

Structure of lluacle« Voluntary Muscles are made up 
of thm fibres of fine structure, some of which may be about 
2 mches m length They are about mch thick and 
arranged m bundles, held together by layers of connective 
tissue with which the complete musde is itself surrounded, 
and the whole muscular structure thus strongly supported. 
The characteristic features of voluntary muscular fibres, 
as shown by microscopic examination, are (a) the presence 
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of nuclei which indicate their ongm from cells, and (&) that 
they show dark and light htncB or stnpes running across 



Fig 11. 


them Voluntary muscles are, for this reason, sometimes 
spoken of as striated or striked muscles 
Irmhmtary Muscles are composed of long cells, thick in 
the middle and tapermg at the ends, and are descnbed as 
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spindle-shaped cells The fibres of involuntary muscles 
have no cross marks, and are sometimes called unstrmted 
or unstnped muscles on that account (Fig 12) 
Blood-vessels and sensory and motor nerves ramify in aU 
directions throughout muscles, and give ofi branches to their 
most mmute structures 



Fig 12. — IfusoLE (Highly Magnified) 

A, UnjBtnped mnsole, B, part of a stnped muscle 

Unfloular Action. By virtue of their structure muscles 
can stretch or contract under the influence of sttmuh. 
All their movements are under the control of the nervous 
system. The ends of the muscles, although they may 
be attached to other structures, are, as a rule, attached 
to bones by tendons consisting of white fibrous tissue. 
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This firm tissue not only adds to the strength of the muscles, 
but covers a considerable portion of the ends of them, and 
thus prevents the soft muscular fibres from bemg tom 
when the muscles are m use Muscles have two attach- 
ments — a pomt of origin and a point of insertion The 



Pig. 13 —The Bones oe the Upper Extremity, with the 
Biceps Muscle 

The two tendons by which this musclo is attdohed to tho bcapula, oi 
shoulder-blade, are seen at a P indicates tho attoohmont of 
the muscle to the radius, and hence the pomt of ac lion of tiie 
power, P, the fulcrum the lower end of tho huraeius on whicli 
the upper end of the radius (together with the u1il.i) moves, 
W, the weight (of the hand) 

pomt of ongm is the more fixed attachment The more 
movable bone is selected foi the pomt of insertion Regular 
and moderate use of muscles causes them to increase in size 
and strength, while excessive use or disuse has the opposite 
effect (Fig 13). 
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THE CLASSES OF FOOD-STUFFS 


Food may be either hquid or sohd m form. Whatever 
its form, a good nounshing diet must contam a certam 
quantity of water^ albumen, carbohyd/rcUes, fats, salts, and 
vitcMmns 

Water. The greater portion of sohd food oonsists of 
water Potatoes, for example, contam 75 per cent. In 
addition to the water contamed m our food, 4 pmts or 
more of dnnkmg water are required daily to keep our 
bodies m good health In hot countries very much 
more is required to make up for the loss of flmd through 
the skm 

Albumen The white of egg consists chiefly of this sub- 
stance , so also does the curd of milk Albumen is also found 
m muscle and blood, and m peas, beans, dal and all cereals, 
such as wheat,'" oats and nee Foods containmg albumen 
are called albuminates or mtrogenous foods, because they 
contam mtrogen, which is not found m any other class of 
food except m mmute quantities Albummous food is 
used chiefly for the repair of the tissues and the growth and 
development of the body, and for mamtammg it m a healthy 
and vigorous condition Albuminates are sometimes called 
prcteids or flesh formers Their general composition is 
roughly as follows 


Oxygen 

Hydrogen 

Kitrogen 

Carbon 

Sulphur 

Ash 


21 to 23 5 per cent 
7 tt 

16 to 17 
51-6 to 54 5 
3 to 2 „ 

Variable. 


Legumes, such as peas, beans and dal, contain more albumen 
than lean meat 


2 
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Carbohydrates contain caxbon, hydrogen and oxygen 
They contain hardly any nitrogen, and aie for this reason 
called non-mUogenous foods Staiohes and sugar belong 
to this group Eice, sago, potatoes, arrow-ioot, wheat, 
millets, Indian com, cane sugai and beat sugar aie the 
best-known examples Eice contains no less than 83 pei 
cent of carbohydrates Starchy food is convcited into 
a form of sugar called g)ape sugar through the action of 
the sahva, which contmues foi a short time after the food 
has passed mto the stomach Food of this kind should 
be well chewed and mixed with the saliva before bemg 
swallowed Infants under six months old cannot digest 
starchy food, because no smtable ferment is formed m the 
digestive system until the age of nearly one year Heat and 
energy are obtamed from carbohydrates 
Fat Butter and oil, such as mu&taid and cocoanut oil, 
are the best-known forms of fat The fatty covering under 
the skm and the fat deposited elsewhere m our bodies are 
got to some extent from the starchy and fatty foods we 
eat Albuminous foods, howevci, it has liccn contended 
by some writeis, are the chief source of the fat stoicd up 
in the body. Fats taken as food produce twice as much 
heat as carbohydrates, and are theiefoic extiemely useful 
in cold chmates They also help to stiongthen the body 
and are a source of energy The digestion of albumen is 
very much helped by the presence of fat The white of 
an egg is thus more easily digested when taken with butter 
Cod-hver oil m small doses is given where the stomach is 
weak and digestion bad Cod-hver oil is, moreover, highly 
nutntious, and bemg readily oxidisable is useful m consump- 
tion of the lung and other diseases of a tubercular uature 
Salts. A salt is a chenucal substance formed by the com- 
bination of an acid with a hose Common salt, which is a 
combination of sodium and chlorme, is the most useful 
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and the most largely used salt and the best example Lme 
salts are consumed to a large extent m India with 'pan 
Salts of different kmds are contained m varying amount in 
vegetables and fruits Bones would become soft without 
them The disease, known as nchets, is, for the most part, 
due to a deficiency of lime salts m food or water, and it is 
mainly due to a deficiency of iron salts in the blood that 
ansemia is so common. Salts are required for the formation 
of the jmces with which food is d^ested 
The best salts are the malates, citrates, or tartrates of 
potash, or fresh or dried fruits which contain them The 
lactates, oxalates, and acetates come next m value 

Malates are the chief salts m fruit They contam mahc 
acid In unnpe apples and goosebemes the acid is free 
These fnuts, when npe, are full of jmoe contammg neutral 
salts of potash and lime The term “ neutral ” means 
neither acid nor alkahne * Other fruits which contam them 
are pears, currants, raspberries, pmeapples, etc 
Citrates contam oitno acid, which is foimd m the fruit of 
the citron tree which grows m northern India and southern 
European countries The fruit is edible, and used for m a kin g 
syrups and refreshing dnnks, such as lemonade Lemons 
and melons are sometimes mcluded m this category Other 
fnuts contammg them are oranges, grape-fruit, and limes 
Tartrates contam tartanc acid which is found m pme- 
apples and grapes It is used for baking purposes when 
mixed with baking soda It is also used as a purgative, as 
m the well-known “ Seidhtz powder ” Tartanc acid is 
found m grapes 

Lactates contam lactic amd, which is found m large 
amount m sour milk (Lat lac or lactis, milk) It can be 
prepared from cane sugar by a chemical process It is 

* Ghemicallj speaking, “neutral” means there is just sufficient 
acid and alkali for each to counteract the effect of the other 
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produced m the fermentation of vegetables — e q , the 
German Sauer-kraut Lactic acid is also found m the 
stomach and intestines 

Oxalates. The acid contained in oxalates is derived from 
plants shrubs, trees and their roots, which aie edible and 
antiscorbutic — ^that is to say, they prevent scurvy The 
plants, etc , belong to a genus or group called oxalis of the 
order Oxalidese Oxalates are sometimes added to salads, 
and are used for making coohng drmks and may be pickled. 
Cucumbers belong to this class, and so also does the wood 
sorrel which is found throughout Europe, Central Asia 
North America, and Lapland 

_Acetates contam acetic acid, of which vinegai is a form 
Its formation is due to fermentation caused by vegetative 
spores With the exception of vinegar, acetic acid and 
its derivatives are mainly used for trade and commercial 
purposes 

Fruits consist largely of water Giapes and cherries 
contain 76 to 80 per cent , plums, pears, and peaches 82 to 
87 pel cent, and water-melons 95 per cent The rest con 
sists of skin, seeds, and cellulose — a carbohydrate con- 
tamed m the cells of fiuit Unripe fiiut contains starch in 
large amount, but duiing the process of iipemng it is con- 
verted, by chemical change, mto sugar, by an ingiedient or 
active principle called pectose contamed in the pulp and 
jmee (Gr piltikoSj congealmg or makmg solid) The carbo- 
hydrate thus formed is called pectin It is due, mamlv, to 
the presence of pectm that the juices of frmt solidify to 
form jelhes This process, however, is helped by the 
presence of another ingredient, m the juice, which for the 
want of a better name is called gum 

Plantains or bananas, the frmt of the bread-fruit tree, 
and the fruit of the baobab or monkey-bread tree, and 
the bread-nut frmt of Jamaica are the only fiuits which 
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contam starcli m comparatively large amount The fruit 
of the bread-frmt tree, when roasted, is used as a substitute 
for bread at times, and so, also, is the bread-nut fruit when 
either roasted or boiled The mmute seeds which form the 
core of plantams are somewhat indigestible and disagree 
with some persons This can be avoided by sphtting 
plantams, m their skms, m a longitudmal direction and 
removmg the seeds If removed m this way it saves waste of 
the fruit 

Eaisms, dates, and dry figs, owmg to the presence of a 
large amount of sugar, are of high nutritive value The 
proportion of sugar contamed m certam frmts is as follows 

Raisms *66 per cent 

Dates and dry figs 
Grapes 

Cherries 
Apples 

Pears • • 

Plums 

Red currants 
Greengages 
Peaches and apricots 


.. ..48 

From 12 to 18 
Sometimes 26 
Prom 8 to 12 
„ 6 to 8 

„ 7 to 8 

. 6 
.. 4i 
3i 
14 


The ohve is the only fruit which contams oil m sufficient 
quantity worth mentionmg 

The quality of frmt depends upon the proportion of 
pectm, gum, sugar, free acid, and the soluble and insoluble 
material contamed m the fruit and on its aroma It also 
depends, to a large extent, upon its cultivation and selection. 
For further information about fruit see The Illustrated 
Chambers’s Encyclopaedia ” 

Vitamins. — ^Vitamm is a substance, existmg m foods, 
which IS necessary to proper metahohsm or the chemical 
changes m digestion and nutrition Its absence from 
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food causes what are known as “ deficiency diseases,^^ a good 
example of which is ben-ben due to eating nee fiom which 
the husk or outer covenng, which contains most of the 
vitamm m nee, has been removed by millmg and polishing 
The followmg history of the discovery of vitamins and 
other facts relatmg to them have been denved fiom a 
brochure, entitled, “Vitamms Their Function,” lecently 
issued by Burroughs, Wellcome and Company 

“ It had for a long time been observed that a diet, which 
was regarded as sufficient from the point of view of its 
chemic^ composition, did not provide all that was needed 
for the proper nutntion of the human body, and that diseases 
due to malnutntion occurred m consequence A httle over 
thirty years ago experiments weie begun to try to solve 
the mystery In 1897 Eijkman fed pigeons on a diet of 
pobshed nee only In course of time the pigeons began to 
develop symptoms like those of ben-ben in the human being. 
He amved at the conclusion that the removal of the husk 
of the lice was the explanation Funk, in 1910, applied 
the term ‘ vitamme ’ to an mdefinite group of substances in 
food which he consideied necessarv to health Later, 
McCollum and Davis showed that puie buttci fat increased 
growth greatly as, also, did yolk fat They found, how- 
ever, that the addition of lard and olive oil to the diet 
resulted m little growth and early failure Butter fat and 
egg-yolk were, for this reason, considered to contain sowie- 
thiTig which was necessary to growth which lard and olive 
oil md not contain. Hopkins, m 1912, adduced proof of 
the existence of unknown substances considered absolut^ 
necessary m a diet suitable for proper nutntion He 
further showed that animals could not hve on a diet of 
correct ‘ energy value ’ — a term appbed to the difference 
m the power of food-stuffs to produce ener^ — ^unless fresh 
milk were added It was naturally concluded that, if the 
health of animals sufiered m consequence of insufficient 
vitaimn supply, human bemgs must be affected, similarly, 
in the matter of their health” 
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As the result of these observations and experiments 
five different kmds of vitamins are now known to exist, 
and these have been classified as vitamins A, B, C, D, 
and E respectively 

“ Vitamm A The chief function of vitanun A, it has 
been suggested, is that of an anti-mfective agent, and that 
deficiency of it is associated with widespread bactenal 
mvasion Vitamm A is found m butter, milk, fats, egg-yolk, 
green leaves, the germ portion and outer oovermg of seeds, 
and m cod-hver od 

“ Yitamin B is obtamed from cereals, pulses, nuts, green 
leafy vegetables, milk, eggs, and hver, but cereals are the 
main source of its supply. A deficiency of this vitamm 
m food is believed to be the cause of ben-ben The wnter 
might here mention that the late Sir Pardy Lulas was 
indmed to think that ben-ben was infectious That idea, 
however, was not accepted 

“ Vitamin 0 is obtamed from frmts, green leaves, egg-yolk, 
and seed germs, and is contamed m small amount m milk 
The absence of vitamm C from food or its deficiency is the 
cause of scurvy, and, m part, of a disease m children called 
scurvy ncJcets 

“ Vitamin D is found m fats, such as cod-liver oil It is 
mamly necessary for the development of bone, and its 
deficiency in food is the cause of nckets The deficiency 
of both vitamins C and D is the cause of scurvy rickets 
mentioned above Small qucmtities even of cod-liver oil, 
given to children, will prevent nckets or cure the complamt 
^ it is not far advanced 

“ Vitamm B, about which little is known yet, is supposed 
to promote ferkhty and the secretion of milk ” (Biocnure, 
Burroughs, Wddcome and Company) 

In the latest annual report of the Medical Besearch 
Council a warning is given that overdoses of vitamins might 
do harm Referring to this report, the following is an 
extract from a London penodical on the subject of vitamms 

“A contmual source of surpnse to me is the way m 
which what may be called old-fashioned ideas in medi- 
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ome are constantly being proved to be conect scienti- 
fically 

“ For eicample, a distinguished physician of thiity years 
ago contended that the way to get the best value from cod- 
liver oil was to b^n with very small doses and giadually 
increase them Bfe, of course, had nevei imagined the 
constituents now named vitamin D 

Even more important than the question ot over -dosage 
of vitamms is the prevention of bacteiiological infection by 
diet, which the Research Council is to investigate further 
on a large scale 

“ The theory is that certam foods contain constituents 
specifically antagomstic to particular bacteria If actual 
connection between the two is established a great new 
power for the prevention and cure of disease will be available 

“ It IS an interestmg comcidence that at this moment an 
Essex farmer, Mr Jolm Hepburn, advances the theory that 
cancer is caused by impure foods, and claims that he can 
foretell the outbreak of diseases by the state of certain crops 
If we assume, as seems reasonable, that diseased crops do 
not contam their usual vitanuns, we have the theory of the 
Research Council and the practical knowledge of Mr Hep- 
burn in complete accord ” 


THE ORGANS AND PROCESSES OF DIGESTION 

The object of digestion is to render the food which we 
eat fit for the nourishment and growth of our bodies The 
digested food is absorbed by the small bloodvessels and 
other structures m the walls of the stomach and mtestme 
The Digestive System consists of the mouth, in which 
are the teeth, tongue, sahvary and numerous other small 
glands which secrete or form the saliva or spittle, the soft 
palate which foims the back part of the roof of the mouth 
and ends m the uvula or small tongue-hke body which is 
seen at the back of the throat The tonsils on either side 
of the throat, the CBsophc^fus, gullet or food pipe, which con- 
veys the food to the stomach, the stomach itself, the large 
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and small mtestmes, the pancreas and the hver are also 
included m the digestive system The digestive system is 
also called the alymmtmy system and the route along which 
the food travels the alimentary canal or tract 
Teeth. Teeth begm to appear in infants when they are 
about SIX months old The first set, called the tem^a/ry 
or milk teeth, are twenty m number The second set, 
called the ferrmnent teeth, are thirty-two m number The 
last of the molars, or wisdom teeth, do not appear until 



Fig 14 — ^Thb Tbeth Fig 16 — Seotiox of Tooth 

SHOWING StETJOTUBE 
a. Enamel, 6, dentine, c, cavity 


adult life They may not appear until the age of thirty 
years even The front teeth, four m number m each jaw, 
are called tnctsora or cutting teeth Next to them come 
the camnes, which are narrow and blunt-pomted. There 
IS one camne tooth on either side of the mcisors m both 
jaws Next to the canmes on either side and m both jaws 
are two bicuspidSf and, lastly, m grown-up people are three 
molars or gnnders, also on either side m both jaws, situated 
at the back (Pig 14) 
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Teeth have a ciowii, necl and fangs (Fig 15) The crown 
IS covered with enamel, which is veiy buttle, since it con- 
tains 2 per cent only of animal matter The teeth, how cvoi , 
are made chiefly of a substance called dentine, which is haid 
like bone but different m structuie The fanus of teeth are 
coated with a substance of a bony natuio called cement 
The inside of the fangs and crown is filled wuth a snlistance 
called pulp, m which are a large nmnbei of small ]»ranches of 
bloodvessels and nerves, the mam tiunks of which enter at 
the tip of the fangs This accounts for the severe pain felt 
in decaying teeth 

The Tongue consists almost entirely of muscular tissue, 
by means of which it can be moved in every direction It 
is by these movements that the food is rolled about in the 
mouth and mixed with the sahva during mastication or 
ohewmg The tongue is also of great help dunng the act of 
swallowing The small bodies which pro]ect fiom the sur- 
face of the tongue, and which are best seen at the back, arc 
called papiUcB In the papillae arc small doheate stiuctuics 
called taste bodies or taste bulbs. 

The Sahvary Glands. The large glands of the mouth are 
situated at the angle of the lower ]aw, undei the ia\N, and 
under the tongue The mouth is also provided with 
numerous smaller glands which secrete a substance called 
mucus The larger glands secrete the sahva The chief 
constituent of sahva is a ferment, called pti/alin, which 
converts starch mto grape sugar The sahva also dissolves 
sohd bodies, such as sugar and salt, and assists in swallowing 
Over 20 ounces of saliva aie secreted daily 

The (Esophagns, Gullet or Food Pipe (Figs 16, 18) is 
about 10 mohes in length and situated behind the wind- 
pipe 

Out food does not drop mto our stomachs suddenly It 
is earned down the gullet by a senes of what are called 
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vermicular or worm-like movements caused by the action 
of the musdes m the walls of the gullet. It is by this 
action that water and food can be swallowed by persons 
while standing on their heads, and that horses and cows can 
swallow while grazmg 



Fig. 16 -—The Obgahs of the Chest ahd Abdomen sepabated by 

THE BiAPHBAGM, SEEN FBOM THE BaOE. 

A, tube where the food passes through (ossophagus), B, heart, 
C, stomach, X), the spleen, E, kidneys, E, mam intestine, 
G, liver, H, pancreas, I, small mtestme. 

The Stomaoh (Fig 18) is merely a bag, which is larger at 
the one end than the other. The entrance to the stomaoh 
is near the heart, and is called the cardiac openmg The 
outlet IS called the pyhnc onfioe or opening. The stomach 
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IS about 12 inches long The oesophagus opens into it near 
the middle The mtonor of the stomach is lined with mmute 
peptic pJcMids— which secrete a hquid called the (/astno juice 
The gastno ]mce, among othei ingredients, oontams hydio- 
dhlono acid and substances called pepsin and reninii, both 
of which axefeimeuts It is chiefly by means of these sub- 
stances that digestion is earned out m the stomach The 
food IS mixed with the gastno jmee by the movements of 



Fio 17. — Diaobau on Organs in Abdomin. 

G, gullet, S, stomach, D, duodenum with bile and pancicatn ducts 
openmg on inner side, S I, small intostmes, Cc, CiTcum with 
vermiform appendix, C colon or laigo intestine, R, rectum, 
L liver, Q B gall-bladdei , P, pancreas, SpJ, spleen, R K and 
L K, right and left kidneys, B, bladdei with two ureteis «)pening 
into it at the uppei end. 


the stomach walls caused by the action of certam layers of 
muscles m the same way as the food is mixed with saliva 
m the mouth by the movements of the tongue Gastno jmoe 
(digests Qittrogmous food, such as the white of egg, meat, etc , 
I but stops the digestion of starch. When food is digested m 
the stomach it is converted mto a substance called chyme, 
which has a sour smell and taste Dunng digestion m the 
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stomach the nitrogenons food>stii£^s are converted mto 
bodies called jfeptones These peptones and salt, sngar, and 
other substances are partly absorbed m the stomach and 
partly in the mtestmes. 

The Intestmes are divided mto the small and large 
intestme respectively The small mtestme comes first, and 



Pig 18 


is about 18 feet roughly, while the large mtestme is only 
6 or 6 feet, m length. The first portion of the small 
mtestme is called the Auodemm, which is about 10 mches 
long (Pig 18) 

The duodenum has numerous small glands, m its walls, 
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which secrete a fluid resembling sahva. This fluid helps to 
digest the starchy food which escapes the action of the 
sahva m the mouth and stomach The duodenum is an 
important structure, also, from the fact that it is mto 
this part of the small mtestme that the hile, which is 
formed in the hver, and the pancreatic fluid, which is 
formed m the pancteas, both enter The pancreas is an 



e, epithelium, b v, bloodvessels, I, lacteah 

organ 7 mches long and wide When the chyme passes 
out of the stomach into the duodenum it becomes mixed 
with the pancreatic flmd and bile. The pancreatic flmd 
helps to complete the digestion of starchy food 
The Pancreatio Fluid, besides acting on starchy and 
mtrogenous food, contains a substance (steapsin) which 
mixes with fats and oils m food making a flne emulsion 
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which IS easily absorbed Bile, as will be pointed out 
presently, has a similar action Trypsm is the name given 
to the ferment, in the panoreatic fluid, which converts mtro- 
genous food mto peptones, while that which converts starch 
into sugar is called “ cmyhpsm ” 

The small intestmes h&ve numerous mmute structures 
called mlh, contaimng bloodvessels and lacteals, which 
absorb the digested food, and also numerous small glands, 
which secrete a flmd called the %ntest%nal juyse The fluid m 
the lacteals is called cAyZe, which has a milky appearance 
Hence the term “ lacteals ” The chyle, after being ab- 
sorbed, enters a channel called the thoraoic duct, which passes 
along the spme m an upward direction, and pours the chyle 
into a vem under the left collar bone This vem conveys 
it to the heart, and thus the chyle finds its way mto the 
general blood supply of the body. 

TOie Liver is situated on the right side of the body behmd 
the lower nbs and below the d%aphragm or midnff It 
extends m health to about ^ mch below the nbs and can 
be felt durmg inspiration A healthy bver weighs from 
40 to 60 ounces. It sometimes, however, becomes greatly 
enlarged and heavier from disease The hver is made up 
of cells each about mch m size The small cells 
secrete bile from the blood earned m the bloodvessels 
which pass through the cells The amount of bde secreted 
daily IS about 40 ounces The bile, when secreted, is 
conveyed m numerous small tubes, caUed bde ducts, mto 
a single larger duct which, as has been stated, pours its 
contents into the duodenum If there is any obstruction 
in ^hifl large duct the bile, which should pass mto the 
duodenum, gets absorbed by the blood-vessels m the liver 
and IS earned m the circulation to all parts of the body, 
givmg rise to what is called jaundice Bile emulsifies, that 
is to say, hquefies fat, prevents food from decomposmg 
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and forming gas, and helps the digested food to pass easily 
along the alimentary canal It is afterwaids partly absorbed 
by lie mtestme, gets into the blood and helps to keep np 
the heat of the body. A substance called glycogen or ammal 
starch is formed m the hver in large amount Glycogen 
becomes converted into sugar Sometimes the sugar foimed 



Pig 20. — Capillaby Network of T[rE Livi a 
The deep black netwoik ropreseats the bile ducts ( buci.ini ) 

m this way is so great in amount that it cannot all be made 
use of and the excess quantity passes out of the system m 
the urme The disease called diabetes is due to this cause 
The large mtestme absorbs much of the fluid which 
remains after digestion, collects its waste products and 
ultimately passes them out of the system through the outlet 
of the alimentary canal 
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THE FOOD NEEDS OF THE BODY UNDER 
VARIOUS CONDITIONS 


Occupation. A diet whicli consists of 5 ounces of nitro- 
genous food, 15 ounces of carbohydrates, 3 ounces of fat, 
and 1 ounce of salts daily, is the most suitable diet for a man 
domg an ordinary amount of work Some writers, however, 
would aUow only 4 ounces of mtrogenous food, 8 ounces 
of carbohydrates, 2 ounces of fat, and ounce of salts 
Very much larger quantities of carbohydrates are some- 
times consumed by Indians besides dal, vegetables, flour 
and flsh In Bengal, nee is the chief article of diet For 
an adult doing an ordinary day’s work the following quan- 
tities of various kmds of food would be sufficient for two 
or three meals daily 


Unpolished nee 

Flour 

Dal 

Fish or meat 

Vegetables 

Oil and ghee 

Milk 

Salt 

Spioes 


10 ohattaks or 20 ounces 
4 „ 

2 »» 4 ,, 

4 „ 

4 „ 

1 ounce 
8 „ about 1 pint 

J „ i ounce 


Wheat or maize flour enters largely mto the diet of the 
inhabitants of Behar, the Umted Provmces of Agra and 
Oudh, and m the Punjab Less nee is consumed 
A hberal allowance for an adult person, m these provinces 
doing a hard day’s work would be 


Flour 

7 or 8 ohattaks 

Eice 

4 or 6 „ 

Dal 

2 „ 

Vegetables 

2 „ 

Ghee and oil 

} ohattak 

Salt 

i » 

Spices 

i .. 

d 
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The diet ol Euiopeans difteis veiy consideiably from that 
of Indians An ample allowance foi any oidinaiy Euiopean 
would be ^ poimd meat, 1 \ pounds of bread, 1 pint of mUk, 
1 ounce of buttei, 1 ounce of fat, and 1 pound of potatoes 

Age. Milk IS one of the most valuable articles of food in 
both sickness and health It is the best food foi mfants, 
because it contains all the elements of a peifect diet m the 
right pioportion, and is easily digested Infants should be 
fed solely on milk until they aie nearly one yeai old 
Giown-up people may be kept ahve by milk duimg sickness 
for several weeks at a time Several pmts, however, may 
be requued daily m these cases The addition of a httle 
sugar makes milk more suitable as an article of diet The 
natural food of infants is human milk Cow's milk, made 
as much like human rmlk as possible, is, however, by dilution 
with water and the addition of a httle sugar, sometimes 
given to very young children Ass's milk, which more 
closely resembles human milk than does that of the cow, 
IS also of great use, but expensive Oldei pci sons use cow’s 
milk a gieat deal TJic use of goat's and builalo s milk is 
common in India 

So far as children arc concerned, it lias been diMuonstratcd 
that they can be icaied and glow up health v and robust on a 
diet consisting of vegetables and fruit, butter, milk and 
cream, and that meat is not essential to their proper nutri- 
tion In the case of adults they, as a rule, eat far too much 
food of all kinds, especially meat, and if they ate much less 
it would be greatly to the benefit of then health They 
would be less corpulent than so many are, their weights 
would not be such a burden to them as it is, they would be 
less mdolent, and more mclmed to take exercise, which is 
so essential to keeping the organs of the body functiomng 
properly 

Old people should revert to the diet given to children, 
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but, as a rule, they do not unless they are carefully and 
tactfully handled and their dietetic errors pointed out 
to them. 

The Best Diet for Schoolboys The results of experiments, 
extending over a period of five years, made by Dr H C, 
Corry-Mann, to determme the best diet for schoolboys, are 
given in a report which he submitted to the Pnvy Council 
Medical Research Council m 1926 Eight houses, with an 
average number of about thirty boys, were selected for the 
purpose of carrying out the experiments, and trained nurses 
were employed to assist m domg so 

Among the results obtained, it was found that the 
nutritive value of the dietary m use when the experiments 
were begun could be improved m a striking manner by the 
addition of small quantities of other food-stufis 

The basic diet supphed to the boys over the period of four 
years, durmg which the investigations were being made, was . 


Bbeaxeast 


Porridge 

Treacle 

Bread 

Margarine 

Cocoa 


10 to 16 ounces 
1 ounce 
3 to 3^ ounces 
} to i ounce 
10 ounces 


(Margarine is the solid ingredient of animal fat, olive oil, etc ) 


Dotneb 


Fish (herring) 
or 

Fish (kipper) 

Bread 

Bice pudding 
(Kipper is herring split 

Tea 

Bread 

Margarme 

Jam 

Cocoa 


2} to 3} ounces 

• 2 to 3 ,, 

3 to 3^ ,, 

10 to 12 
sn, seasoned and dried ) 

6 to 6} ounces, 
i to ^ ounce, 

i to i „ 

10 ounces fluid. 
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The experimental diet was 

Hoiiso No 1 Ordinal^ diet 

,, No J Milk 1 pint as oxtici djct 

„ No 3 C istor sugai 3 ounces 

, No 4 Butter 1,* ounces 

” f ! Wateicio&s to i ounce 

,, No (i ' i- * 

„ No 7 CtVbcm (piincipal protein or albumen of 
milk) 2 ounce 

„ No 8 Marg«iiine I ounce 

Results of the experiments aie thus summarised 

Boys reocivmg only the basic diet gained an average of 
3 85 pounds per boy and grew an average of 1 84 inches m 
a year 

Boys receiving daily an additional pmt of fresh cow’s 
milk gained 6 98 pounds and 2 63 inches per boy 

Boys receivmg an additional 3 ounces of castor sugar 
daily gamed 4 93 pounds and 1 94 inches per boy 

Boys receiving an additional ounces of grass-fed 
New Zealand butler gained 6 30 pounds and 2 22 inches 
per boy 

Boys receiving an additional 11 ounces of vegetable 
maiganne gained an average of 5 21 })ountls and 1 84 mches 
per boy 

Boys zeceivmg an additional ^ ounce of edible casern 
gamed an average of 4 01 pounds and only 1 76 inches per 
boy. 

Boys receivmg an additional I ounce of fresh watercress 
gamed 5 42 pounds and 1 70 mches per boy. 

The report adds 

“ It is of the first importance to notice that the improved 
gams m weight and height, taken as the measurable charac- 
ters m this mquiry, were found to be accompamed regularly 
by improved general health and by improvement m what 
may perhaps be called ' spurt.’ ” 
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In the ease of the boys who were given as extra 
diet, the benefit in nutrition was shown to be due not to 
the relatively smaJl increase in the fuel value of the dietary i 
nor to the extra protein supplied m the milk, but rather 
to the more specific quahties of milk as food 

The boys became known as milk, butter, or sugar boys, 
accordmg to the special article of food allowed them m their 
dietary As for the butter boys, they are reported to have 
become httle terrors m the best boyish meaning of the 
word They had more high spmts than the occupants of 
any other house m the place, and were ]ust bnmmmg over 
with good health 

In an mterview with a Press correspondent, an oflSicial 
IS reported to have said 

“ But you must not think that the lads made any sacn- 
fice, or that they were m any way martyrs to science Most 
of them do not know what it is to receive a hamper from 
oi^de, although aU of them have a certam amount of 
p^ket-money 

J “ When parents sent sweets and ‘ extras ’ to the boys the 
mation had to exercise a kmdly supervision No doubt the 
lads who were on such foods as milk and butter cast many 
a longmg look at the tofiee They were not, however, 
absolutely forbidden to eat sweets, but a certam amount of 
regulation was necessary for the scientific data to be drawn 
from the experiment 

“ All the time the boys hved their normal life, eatmg the 
usual food except for the additions stated No boy was 
given a type of ^ra diet which he did not like ” 

And a Press report on the experiments ended 

“ Never before had an experiment like this been on such 
a scale or over such a penod Certainly no other ever had 
such stnkmg results ” 

On February 18th, 1930, 10,000 children m sixty-seven 
schools m Lanarkshire, Scotland, began a test in dietetics. 
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The childien were to be fed on Grade A milk for foui or five 
months, and their progress at mteivals compared with that 
of boys and girls not gettmg the diet Each child was to get 
I pint of milk each school day It has been estimated that 
the cost will amount to about £100 each day Interestmg 
and valuable results will no doubt be got fiom this test 
also 

Climate. In countnes m which, owing to excessive heat, 
the functions of the bodily oigans aie impaued, and 
especially the function of digestion, it is necessaiy that 
heavy meals should not be mdulged in Nor is it desirable 
to take alcohohe dnnks duimg the hottest pait of the day, 
if at all Failure to observe this rule adds to the general 
languor and drowsmess produced by the heat, and tends 
to induce sleep, and sleepmg after a heavy meal is detri- 
mental to digestion and, consequently, to health 

Small meals, taken twice or throe times daily at proper 
intervals, aic prefeiablc to one huge mcdl winch overloads 
the stomach And very little meat oi rich foods of any 
kind should be eaten iir tiopical countnes oi in cold 
countries duimg very hot rvoathci Fiuit and vegetables 
should, for the most part, enter into the dietary of all classes 
of people, no matter where they live, during hot and trying 
seasons of the year 

Sickness. In cases of sickness the patient’s appetite is 
as a rule poor It is therefore necessary that food given 
to a sick person should be fresh and as appetising as possible 
Milk and light soups form the chief dietary of the sick 
The milk has sometimes to be diluted with aerated or barley 
water when the stomach is weak The patient should 
receive small quantities of food at short mteivals. Dunng 
convalescence clear soup, a light milk pudding, boiled or 
steamed fish, or a lightly boiled or poached egg may be 
given 
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MALNUTRITION AND ITS DETECTION 

Malnutrition is induced when, from any cause, the 
blood on which the growth and mamtenance of the body 
depends is deficient in any of the substances which are 
necessary for the restoration of the tissues of the body, or, 
m other words, does not make up for the loss of tissue 
involved m the performance of the functions of the various 
organs 

The causes of malnutntion are innumerable, and to 
attempt to discuss all of them would be a formidable and 
hopeless task to imdertake Some of the causes may be 
classified as follows 

1 Insufflcient food or some deficiency m the qjasSity 
of the food oonsnmed. Scurvy, nokets, and ben-ben have 
already been referred to as examples of “ deficiency 
diseases ” m which malnutntion is evident 

2 FonctiQnfd disorders of the digestive system due to 
errors of diet, such as overeatmg, unwholesome or badly 
prepared food, improper mastication, due, perhaps, to decayed 
teeth or loss of teeth, or humed eating and return to work 
immediately afterwards, irregulanty of meals, sedentary 
habits, msufficient exercise and fre^ air and sunshine, the 
abuse of tobacco, tea, and alcohol, and chrome constipation 

3 Organic diseases of the digestive system, in which food 
cannot be retained or even swallowed, as m cases in which 
there may be an obstruction m the gullet or stomach 
The mtestmal tract may also be the seat of some obstruc- 
tion This prevents the passage of digested food through 
the mtestme, and causes it to decompose and produce 
poisonous gases which become absorbed by the blood, which 
is thus rendered impure and unsuitable for proper nutntion 
Constipation has this effect Chrome appendicitis is one 
of the most common causes of digestive disorder, and 
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patients may suffer from it and be treated for yeais for what 
IS regarded as simple indigestion before the real cause of 
the trouble is discoveied 

4 Infectious fevers and other diseases, with a high 
temperature, and chronic wasting diseases, such as tuber- 
culosis and cancer, and all mflammatoiy and suppni alive 
diseases attended with profuse disohaige 

5 Diseases of the blood, such as an.nmia, due to the 
want of iron, impropei food, sedentary living and want of 
fresh air, digestive trouble, the destruction of the led 
blood coipusoles by toxic substances, loss of blood in 
diseases of the organs of the digestive system, lungs, or other 
organs, and bleeding from severed arteries m cases of 
accident 

6 Diseases of the excretory organs with failuie of function 
and the accumulation of waste products in the blood 
Failure of function in the secretory organs may also cause 
malnutiition 

7 Parasites m the mtestine, such as the hook-woim of 
ankylostomiasis, and oidinaiy woims, such as tho tape- 
worm, round-woim and thread-woim, and tho amcrbio of 
dysentery 

8 Parasites m the blood, such as those ol malaria, kala- 
azar, and yellow fever In the case of malai la the parasite 
hves and develops m the red blood corpuscles which are 
completely destroyed Hence the extreme aiipcmia and 
malnutntion observed m cases of chronic malaiial fever 

The mam mdications of malnutntion in children are 
slow growth and development of the body and mental 
faculties, and, m many instances, bodily deformities, as is 
particularly the case in nckets and adenoids so common m 
England and some other countiies, although, perhaps, they 
do not occur, often, in India In children and grown-up 
people ahke, malnutrition causes loss of weight, wastmg of 
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muscles, the loss of muscular and nerve power, and general 
debility The prevention of malnutrition can, to a large 
extent, be effected by the use of diets of correct nutntive 
value and observing the ordmary rules of health, and if these 
precautions are taken, many of the diseases which cause 
malnutntion will be prevented also 

COOKING OF FOOD AND ITS EFFECT 

When cooked, food is softened, made more attractive 
and palatable, and more easily digested than when eaten 
in a raw state Cookmg also destroys small parasitic 
animals and their eggs and the germs of infectious diseases, 
and enables certam kmds of food, such as milk and meat, 
to be kept for a considerable length of tune without becommg 
tainted and dangerous to use Pasteunaatioriy which is a 
method of arrestmg fermentation m milk, etc , was mtro- 
duced by a Fiench scientist, Loms Pasteur, who died about 
thirty-five years ago It is a partial form of stenh8at%on 
which imphes the destruction of bacteiia by heat In 
pasteurising milk the temperature is maintained at 168° 
Fahrenheit for thirty minutes The milk is then rapidly 
cooled to 55° F and kept m a cool place If protected 
from dust, etc , it wiU keep fresh for two or three days 
It has been stated that all disease-producmg organisms and 
the bulk of other organisms are effectually removed by the 
pasteurisation of milk “ The process may be, approxi- 
mately, earned out by plugging convement-sized bottles 
filled with the quantity for one meal, heatmg m a pan sur- 
rounded with water to nearly boihng-pomt Then remove 
from the fire, cover with a clean cloth, and allow to stand 
for half an hour, and, as above stated, rapidly cool and store 
m a cool place ” (Martmdale and Westcott) 

Methods of Cookmg. Food may be boiled, steamed, 
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stewed, roasted, baked, fried, grilled or braised The 
method of cooking food should be varied as much as pos- 
sible, otherwise it will lose its lelish Every attention 
should be paid to cleanliness Cooking pots which are 
made of coppei should be regularly tinned, otherwise theie 
is danger of some of the coppei being dissolved and causing 
poisomng Cooking vessels made of aluimmum are to be 
preferred to those made of copper Rice and other starchy 
foods should be cooked slowlv, and green vegetables 
quickly Well-cooked nee is soft and fiee from lumps 
Each particle should be separate Mustard oil is often 
used m India for cookmg purposes, chiefly because it is 
cheaper than butter Dal should be very carefully husked 
and then cooked, otherwise it will cause irritation of the 
bowels 

Root Vegetables, such as potatoes and carrots, should 
be thoroughly washed with clean water before bemg 
cooked Cauhfloweis, cabbages, etc , should be carefully 
and icpcatodly washed in salt water to get rid of all dirt, 
insects and woims which arc often to be found in such 
vegetables, and all old leaves and decayed ])oitions should 
be removed Potatoes, when peeled, should be peeled 
thinly, tuimps thickly, while caiiots should be sciaped 
Beetroot should be peeled after boiling it Root vege- 
tables should be cooked in a pot covered with a hd Green 
vegetables should not be covered, as in cooking these 
the steam should be allowed to escape Always use plenty 
of water in cookmg gieen vegetables This helps to keep 
their colour from being lost Some vegetables have a 
bitter taste Put these into cold water to which a httle 
salt has been added, and bod, and then pour the water off 
and add fresh clean boihng water This wdl remove to a 
large extent the bitter taste Note, however, that vege- 
tables are best cooked by steaming, and taste much better 
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when cooked m this way There is a great saving, more- 
over, m the nutritive value of vegetables when cooked m 
this way and more especially m nee 
Ueat. Boiling for five mmutes coagulates the albumen 
in the outer portion of meat The nounshment is thus 
retained and the meat made tender When this object 
has been secured a httle cold water should be added, and 
the cookmg continued about boilmg-pomt 
Roasting In this method of cookmg the meat should be 
exposed to heat of a fire, so as to harden the outer portion 
The meat should then be removed some distance from the 
fire and allowed to cook slowly Durmg roastmg the jmee 
which escapes should be collected and poured over the meat, 
occasionally, m order to prevent it bemg burned 

Speaking at Cambndge recently about roastmg. Colonel 
P S Leleau, of Edmburgh Umversity, said “ So bad is 
the cooking of unsuitable food — ^largely by the frymg-pan — 
that digestion troubles rank second m the hst of ailments 
causmg lost work The frying-pan bakes and dries up 

food It makes it hard and thoroughly indigestible, and is 
one of the causes of the decay of teeth ” 

Steaming is the best method of cookmg, and should be 
adopted whenever possible 

Preparation of Vegetables for Cookmg. Vegetables, 
before bemg cooked, should be properly cleaned, because 
they frequently contain small parasitic animals or their 
eggs and germs of infectious diseases Tubers such as 
potatoes and carrots should be first well rubbed and then 
cleaned m fresh water All decayed portions of vegetables 
should be removed 

New potatoes need not be peeled, but they should be 
well washed 

Preparation of Rice for Cooking. As every Indian 
villager knows, nee is obtamed from the paddy The 
paddy is soaked m water for a day, then boiled for ten 
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or fifteen minutes and diied in the sun oi spread out on 
a mat if the weather is cloudy When diy it is husked 
and the chaff separated fiom the gram by a winnowing 
fan The cleaned rice is then stored and used as lequired 
In some cases the paddy is sun-diicd and husked by a 
huskmg machine Eice, before being cooked, shcmld be 
repeatedly washed in fresh water to get iid of dust and other 
impurities, and small stones, which are often found in bazaar 
lice, carefully picked out 

Full preparation of nee m all stages from the paddy: 

1 The paddy is kept m watei m an eaithenware vessel 
(Gamla) for a day It is then boiled for ten to fifteen mmutes 
in an earthen cooking vessel (Hanii or Handi) and then 
dried in the sun It is afterwards husked by a husking 
machme (Dhenki) and the chaft removed by a wmnowmg 
fan (Kula) This is the process adopted by most Bengalis 
The gram thus obtained is called “ cured ncc 

2 There is, howevci, anothci process by wdiich “un- 
cured lice” (Atap Ch'iul) is obtained, and this foim of 
rice IS used by orthodox Biahinms and Hindu widows 
Paddy, of a special vaiiety, is diicd in the sun oi kept 
for some time in the open an It is then husked and 
wmnow’ed to fiee it from the chaff This is known as 
Atap Ch^ul, uncured, or sun-diied iico 

A large quantity of watei should be used for boihng 
nee The nee should be boiled quickly by putting the 
cooking utensil over a hot file When the rice begins to 
boil the hd of the coohng utensil should be kept open and 
the nee stirred to keep the hquid fiom overflowing The 
fire should then be lessened When the nee is soft the 
cooking utensil should be removed from the fire and some 
cold water added All this hquid should then be dned 
off and the utensil placed over a gentle fire in order to 
dry the nee slowly and thoroughly The iice, while 
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dr 3 niig, should be well shaken now and again or stirred 
gently with a spoon Boiling for half an hour usually 
sufidces Each grain, in well-cooked rice, should be separate 
There should be no lumps and the nee should be soft and 
dry Cooked nee should be eaten when hot If allowed 
to stand it becomes hard and indigestible and soon ferments 
The water in which nee has been boiled is highly nutritious 
and should be given to cattle or goats 
Tune needed to cook certain vegetables : 

Beans, 15 to 30 mmutes 
Beetroot, IJ to 2 hours 
Cabbage, 15 to 20 mmutes 
Carrots, 20 mmutes to one hour if old 
Cauhflower, 15 to 20 mmutes 
Vegetable-marrow, 10 to 20 mmutes 
Potatoes, 15 to 30 mmutes 
Green peas, 10 to 20 mmutes 

TREATMENT OF MINOR DIGESTIVE AILMENTS 

Dyspepsia (Gr dys, hard, 'p&psein, to digest), or mdiges- 
tion, IS the most common of the functional disorders of the 
digestive system Its treatment depends, mainly, on the 
removal of the cause These causes have already been 
mentioned Tea dnnkmg, after meals consisting largely of 
meat, mt^eres with proper digestion and should be avoided, 
as should, also, hquid of any other bnd in large quantity 
taken during meals A moderate amount is permissible 
when the meals are dry, but, except m such circumstances, 
liquid should only be taken two hours, or so, after eating, 
when the partially digested food is ready to pass out of the 
stomach mto the mtestmal tract, where digestion is com- 
pleted. Regarding dietetic errors as the cause of digestive 
ailments the late Sir William Osier wrote ‘‘ The platter 
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Tnlla moie than the swoid/' and mentioned as excitmg causes 
of dyspepsia the persistent use of very fat substances or 
carbohydrates, such as hot bread, hot cakes and pies He 
further wiote “ Iced-water plays no small part m the 
prevalence of dyspepsia in Ameiica The treatment 
of some of the chief symptoms of dyspepsia is as 
follows 

Elatulent Distension, causing pain and discomfoit m the 
stomach and round the heart, due to the fermentation of 
mdigestible food m it, may be relieved by one or other of 
the camimatives mentioned under spices (p 5b) In ex- 
treme cases warm water may be taken m large enough 
quantity to induce vomitmg and thus wash out the stomach 
H carbonate of soda — a teaspoonful or more even — ^is added 
to the water, it will get rid of some of the mucus secreted as 
the result of the irritation of the stomach walls by the 
food, or anything else that may be the cause of the 
trouble 

Nausea, Vomitmg, and Diarrhoea aic symptoms which 
usually occur when tajntod meat or fish or any other kind 
of unwholesome food-stuffs are eaten And there may also 
be severe abdominal pain and collapse In such cases a 
sahne purgative should be given at once This helps to 
remove rapidly the toxins m the intestinal tiact, to which 
the symptoms are due Thereafter, a bismuth and soda 
mixture should be taken as a sedative If there should be 
much pain, the apphcation of heat to the abdomen will give 
some relief In no case should chlorodyne or any preparation 
of opium, such as morphia, be taken imless under medical 
advice In all such cases it is advisable to send for a 
doctor 

Pyrosis (Gr pyr, fire) or water-brash is the regurgitation 
or flowing back of the acid contents of the stomach into the 
upper part of the gullet or mouth This complamt is 



TREATMENT OF MINOR DIGESTIVE AILMENTS 47 

attended with burning pain m the pit of the stomach Hence 
its derivation In aU such cases the use of alcohol and 
spices and imtants of any kmd should be stnctly avoided 
As palhatives bismuth and soda are sometimes efficacious 
Bismuth lozenges which contam chalk and bicarbonate of 
soda have been highly recommended They should be 
taken an hour or two after meals, and only when the pam 
and uneasmess are present (Roberts) 

Constipation. The palliative treatment of constipation 
IS by aperients such as rhubarb, sulphur, and senna, or 
laxative mmeral waters A gram of calomel, at mght, 
followed by a salme medicme, such as a Seidhtz-powder m the 
morning, is useful m cases of bihousness The calomel 
helps the excretion of bile which is the natural purgative 
of the body It is also an antiseptic, and prevents the bile 
from becommg decomposed and losing its purgative efEect 
All sorts of hqmd paraffins and emulsions of it are largely 
used nowadays These act as lubnoants of the mtestmal 
tract They are of use particularly m the case of old people 
sufEermg from atony or weakness of the bowel owing to 
decay of its muscular layers A rdiable, effective, and 
convement aperient in cases of chrome constipation m 
young adults and middle-aged persons is a laxative vegetable 
tabloid (Burroughs, Wellcome and Company) The use of 
purgatives, however, should be avoided, if at all possible, 
but it IS better to take them occasionally than remam con- 
stipated for days on end When the habit of using them is 
ac(][uired, the bowel acquires the habit of lazmess, and de- 
pends on their use for the stimulation of its activity The 
preventive treatment of constipation is careful dieting, 
regularity of meals, proper mastication, regularity m attend- 
ing to the calls of nature and taking time to emply the 
bowel thoroughly, and regular and sufficient exercise 
daily 
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ALCOHOL, DRUGS, SPICES, AND TOBACCO, AND 
THEIR EFFECT ON THE DIGESTIVE SYSTEM 

Alcohol. The late Piofesboi Victoi Hoibloy, many years 
ago, m a lectuie at the London Institution cmbod} mg the 
results of mvestigations by Piofessoi Kraepelm, found him- 
self compelled to declare that “■ alcohol as a dietetic item 
is harmful and not beneficial,” and that "while it stimulated 
temporaiily, the foiccs acceleiated became paralysed or 
benumbed even "when small quantities aie taken A repoir 
on the lecture concluded, “ As m so many matters one grain 
of fact IS here worth bushels of theory and ex pa)te disputa- 
tion ” Investigations have been earned out dmmg recent 
years by committees of aU lands, more oi less with regard 
to social pioblems The following extract fiom one report 
is a statement made by a witness “ People w'ho have not 
enough food turn to dunk to satisfy then ciavmgs and also 
to support then enfeebled hearts by alcohol ” Another 
witness said, “ The pool often drink to get the cficcts of a 
good meal They mistake the feeling of stimulation after 
alcohol foi the feelmg of nutrition 'J’he} tuin to it to 
blunt their sensibility to squalor, and it icacts m deademng 
all desire tor improvement ” In medical circles, opinions 
differ as to the general eflect of alcohol on the system. Some 
doctors contend that it is a food, that it prevents the waste 
of body tissue, strengthens the muscles, and m small 
quantities improves digestion Others contend that it is 
not a food, that it prevents the waste products of the body 
bemg got nd of, and m this way increases the weight of 
the body, that it simply paralyses the muscles so that the 
person who takes it docs not know that he is tired, that it 
protects against neither cold nor heat, but that the tem- 
perature on the other hand falls below normal after taking 
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alcohol , and that it is m no sense of the term a stimnlant to 
digestion or other function of the body 

The foUowmg is a summary of some of the effects of 
alcohol on the digestive system gleaned from what is con- 
tamed m Bastedo’s exhaustive and mteresting chapter of 
thirty-eight pages on alcohol, m his treatise on “ Matena 
Medica, Pharmacology, and Therapeutics ” The facts have 
been established through experiments made by physiologists 
and chmcal observations. 

1 Alcohol, unless well diluted, is an irritant to the 
lining of the stomach and alimentary canal generally 

2 Brandy or whisky which contains 60 per cent of 
alcohol, if not diluted, precipitates the proteins of food and, 
slightly, the pepsm m the gastnc jmce, and retards digestion. 

3 The influence of moderate quantities of properly diluted 
alcohol upon the processes of digestion is a negligible factor. 

4. Distilled hquors with 10 per cent alcohol only are 
harmless 

6 Wmes and malt hquors, even when well diluted, 
retard pepsm digestion, and m large quantities check it 
Eed wmes, because of the tanmc acid m them, precipitate 
proteins White wmes have httle effect of this kmd 

6 Alcohol dilates the bloodvessels m the stomach and 
creates a feehng of warmth When diluted to 10 per cent , 
and m small quantity, this is the only effect produced m the 
stomach If taken at a strength of 50 per cent or there- 
about, it IS a powerful imtant Small quantities even, if 
taken neat, have this effect 

7 Alcohol diluted is absorbed from the stomach m about 
half an hour (Cushing says “ 20 per cent is absorbed 
from the stomach and 80 per cent from the mtestme ”) 
If taken on an empty stomach, m small quantities even, 
alcohol may have an mtoxicatmg effect When mixed with 
food the absorption of alcohol is delayed The digestive 

4 
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products are helped in their absorption by alcohol when 
it IS well diluted Alcohol over 20 per cent m strength 
injuies the cells of the stomach and causes a secretion of 
thick mucus, or may act as an astrmgent on the tissues or, 
in other words, contract them 

8 Very little is known about the effect of alcohol on 
the movements of the stomach When given medicmally, 
however, it acts as a caiminative and relieves flatulence and 
pain caused by it, piobably by stimulatmg movements 

9 In the mouth strong alcohol produces a large flow of 
sahva and mucus, which is Nature’s method of protectmg 
the dehcate hmng of the mouth 

In the stomach laige quantities of thick, sticky mucus 
are secreted to prevent injury to its walls The mucus 
also slows the absorption of the alcohol, and m this way 
prevents the liver being iintated Fuithei, it helps to 
lessen the intoxicating effects of the alcohol 

10 The .rction of alcohol on the secretion of the gastiic 
jmee ha^s been divided into three penods 

(i ) The fust gastiic juice has been called petite pnee 
or psych icjHice The sight and smell of food die the factors 
m the pioduction of this juice 

(ii ) The second peiiod is manifested in the stomach 
Alcohol up to about 10 per cent stiength has piactically no 
effect on the secretion of gastric juice. At about 20 per 
cent its secretion is distinctly retarded Malt hquors and 
red wine of a strength of between 10 and 20 per cent inter- 
fere, to some extent, with the secretion of gastiic juice, not 
because of the alcohol they contain, but because of the 
extractives m the malt liquor and of the tannic acid in the 
red wine 

(ill ) Alcohol, when given by the mouth or rectum, 
causes a large flow of gastnc jmee containing hydrochlonc 
acid greatly m excess of the normal amount The secre- 
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tion continues after all the alcohol has been absorbed into 
the blood and until all the food in the stomach has passed 
into the intestine For this reason, when rectal feeding 
in an irritant stomach condition, such as ulcer, is adopted 
for the purpose of saving the stomach from irritation, it 
IS advisable to omit alcohol from the enema ” (Bastedo) 

The foregomg observations pertam, mainly, to the effect 
of alcohol on the stomach Other organs of the digestive 
system, however, are also affected by it, and these will now 
be considered 

Intestvnes When the stomach is m a healthy state diluted 
alcohol IS rapidly absorbed, and bttle, if any, passes mto the 
mtestmes If taken m large quantities, and its use be 
long Gontmued, some of it escapes and acts as an irritant to 
the duodenum, which is the first portion of the mtestme, 
and mto which the bde and pancreatic ducts open 

Pancreas Alcohol, when mtroduced mto the stomach, 
the small mtestme, the large mtestme (colon), or the lower 
mtestme (rectum), mcreases the secretion of the pancreatic 
]uice to even five times its normal amount In physiological 
experiments, conducted m mi/ro (Lat mlrum, glass) — ^that is, 
m a glass such as a test-tube — alcohol of 6 per cent strength 
completely inhibits — ^that is, checks — ^the action of try f sin 
which IS secreted m the pancreas, and is the mam ferment 
which acts on albummous food-stuffs It also checks the 
action of amylopsin, the ferment of starchy food (Gr 
amylon, starch) This ferment is also secreted m the 
pancreas Alcohol, m any strength up to 90 per cent, 
mcreases the action of steapsin, a third pancreatic secretion, 
which saponifies or converts fats and oils mto a soap-hke 
emulsion by breaking up the fatty particles Small 
amounts have no such effects on the pancreas because, as 
has been stated, all the alcohol is absorbed in the stomach. 

Inver Alcohol absorbed by the stomach or duodenum 
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passes directly to the liver, to which it is conveyed by the 
bloodvessels, which constitute the poital cuciilalion When 
used in excessive quantity and continuously the blood, 
passing thiough the hver, sets up changes in the cells of the 
liver and their supporting stiuctuies The cells are im- 
peded m their action and their proper functiomng interfered 
with This induces congestion and enlargement of the 
hvei and also fatty degeneration But, as Bastedo observes, 
“ A single excessive dose does vastly more harm than the 
same amount taken a little at a time ” He adds, “ Good- 
sized doses of hquor, frequently repeated durmg many years, 
tend to estabhsh peimanent changes m the hver— either 
fatty degeneration oi connective tissue mvasion (cirrhosis) ” 

Whatever may be said in favour of or agamst the use 
of alcohol, it cannot be denied that a ciavmg foi it is easily 
and far too often acqmied, and that much of the poverty 
and di&tie&s and mental and physical illnesbcs that exist m 
the woild aie duo to the abuse of alcohol, to say nothmg 
about the ciimcs committed undei its influence They are 
well advised who avoid its use altogethoj unless in cmeigent 
ciicumstances as a stimulant, ui small dosvt*, when no other 
stimulant is available Watei, from a puic soujoe, is 
not only unattended with any of the dangers to health 
mentioned above, but is the best of all liquids for enabling 
the functions of the organs of the body to be performed 
normally, and for mamtaming the body in a healthy 
condition 

Opium IS the milky jmee of the capsules and seeds of a 
poppy — ^the Papaier somnifei um Although the plant was 
cultivated extensively in Chma itself, large quantities of 
opium used to be exported to that country from India, 
Restrictions, however, have been imposed on its exportation 
with a view to stoppmg the practice of smoking opium, 
which was formerly indulged m, to a serious extent, by many 
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classes of the Chinese population Opium is an expensive 
drug, and with the object of adding to their profit on its 
sale traders are known to adulterate it with all kinds of 
foreign matenal, mcludmg “ vegetable debns, sand, earth, 
and even nails and bullets, m order to add to its weight ” 
(Bastedo) Opium, when dned, may be converted mto 
fowdered, opvu^n, or what is called granulcUed opium, in 
which the particles are larger No less than nineteen 
alkaloids are derived from it, but morphia and its deriva- 
tive, codeine, are the only two which are used medicinally 
The chief use of opium is to allay pam and act as a sedative 
to the mind and body in cases m which nervous symptoms 
are the chief feature Codeme, eg, is of great value m 
irritable coughs Opium, no matter m what form it may be 
used, has no local effect in aUaying pam, cough, or anythmg 
else. When apphed locally, anywhere, the effect is pro- 
duced by its absorption mto the circulation m which it is 
earned to the bram centres, which regulate aU the functions 
of the body and interprets the sensation of pain and all 
other sensations Hence morphia is given by the mouth 
or, when the pam is agomsmg, by mjectmg it mto the 
circulation through the sfan in order to give speedy rehef 

The use of opium, m any form, should never be resorted 
to, except m cases of sickness m which the medical attendant 
presenbes it, and the instructions given should be stnctly 
ca’^ned out In no case should opium be given to children 
under one year old 

Effect of Opium on the Digestwe System Some of these 
may be summarised as follows 

{a) The stomach loses its tone and tends to dilate, and its 
movements are unpaired 

(h) The passage of the digested food, from the stomach 
into the mtestmes, which usually takes place two or three 
hours after eatmg, may be delayed for many hours Diges- 
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tion IS thus, as it were, overdone, and the A^aste products 
may not be sufl&cient in bulk to stimulate the mvoluntary 
muscles of the mtestme and bimg about, by then contrac- 
tion, enough power to force the contents along the intestinal 
tract In consequence of this constipation is induced 

(c) Nausea and vomiting mvaiiably follow the use of 
moiphia, and yet when voimtmg is caused by certain kinds 
of stomach imtation, it may be checked bv morphia given 
m suitable doses, owmg to its sedative effect in such cases 

(d) Morphia is used after abdommal suigical opeiations, 
and m inflammatory diseases of the bowels to keep them at 
rest, and for this reason it has been called the hotoel-sphnt, 

(e) In coheky spasm, due to constipation, the bowel 
may act freely after morphia has been given to relieve the 
pain, the spasm being reheved at the same time 

(/) Constipation, due to long-continued use of opium 
or other causes, may be followed by severe dianhcra, due 
m many cases, no doubt, to the decomposition of retained 
waste matters m the mtestme 

Cocame is an alkaloid or basic substance obtained fioni 
the leaves of the coca shiub {Ei iilhtoxf/lotf (ocm), winch is 
grown extensively in the Andes Mount.iins It is cultivated 
to some extent also in the East and West Indies and else- 
where The coca shiub should not be confused with the 
chocolate plant {Theohoma cacao), fiom the seeds of which 
chocolate paste is made, and fiom w^hich cocoa, so much 
used as a food of high nutritive value, is derived 

Coca leaves are sometimes chewed, and the natives of 
the Andes Mountains, it is said, can continue to work for 
days, without takmg food, by chewing coca leaves The 
effect of the leaves is to take away the appetite, so long as 
food is kept out of sight The appetite, how’ever, returns at 
the sight or even the smell of food This is believed to be due 
to the sensation in the mouth and stomach being lessened 
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by the leaves when chewed, while the psychic or mental 
effects of smell and sight remam undisturbed or unimpaired. 

Cocaine is largely used for medical and surgical purposes, 
because it produces msensibihty to pam (anaesthesia) Some 
large surgical operations are performed under what is called 
sjnTUil cmcBsthesta produced by substitutes all chemically 
related to but safer than cocame Those m use are eucame, 
stovame, alypine, novocame, and tropococame Each has 
its own special qualification for use, whether in eye opera- 
tions, dentistry, or other cases in which the anaesthesia has 
not to be maintamed for any considerable length of time. 

Effect of Cocaine on the Digestive System When given m 
small and carefully regulated doses, cocaine, m certain 
oases of stomach irritation, prevents vomitmg Spmal 
anaesthesia is sometimes followed by nausea, vomiting, 
and diarrhoea Its effects on the digestive system, however, 
can be observed better m habitual cocame-eaters These 
are loss of appetite, disorders of the stomach, constipation, 
anaemia mduced by these, malnutntion and wasting of the 
body, paralysis of the throat and tongue, and m the end 
death “ The blackened teeth, with the white cutting edge, 
are regarded as a charaotenstic feature m the oocame-eater ” 

Spices are aromatic vegetable substances of an oily or 
resmous nature with a pungent taste They were m ancient 
times called the “ spices of Arabia,” because traders con- 
veyed them from the tropical countries, m which they are 
produced, to Arabia, from which they were exported to other 
countries Spices are derived from the seeds, roots, and 
bark of trees and other plants Gmger, 6 , is obtamed 
from the roots of a tree, and cinnamon from the bark of 
the laurel tree The c inna mon gardens, m the outskirts of 
Colombo, are famous for the aroma imparted to the atmo- 
sphere by the laurel trees which are grown m them 

Oassfui, which is a coarser form of cmnamon, is referred 
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to in one of the psalms of David, the second king over Israel, 
m a veise which reads, “ All thy gaiments smell of myrrh 
and aloes and cassia ” (Psa xlv 8) Senna is derived 
from the pods of one species of the cassia tiee Spices which 
reheve flatulent distension of the stomach and intestine are 
called ca'iminatives The water, oil, and spirit of peppermint 
are the most commonly used and cf&cient of the carmma- 
tives, but gmger, cloves, and cardamoms aie often used 
also Spices used for seasoning food are called condiments — 
e g , bitter almonds, caraway seeds, cummin, cinnamon bark, 
lemon, nutmeg, which is obtained from the kernel of the 
nuts of an East Indian tree, orange peel, lemon, pepper- 
mmt, derived from the dried berries of the pepper -plant by 
distillation and vanilla, which is derived from the dned 
pods or fruit of a tropical orchid Vanilla is generally used 
m the form of an essence, although the pods are sometimes 
put into food during coohng 

which is got from a plant belonging to the parsley 
family, is extensively used in the form of dill-water ” as 
a carminative in cases of colick}’' paiii and fl<itiilont dislension 
m children Amse^ denved fiom the seeds of the fruit of 
a plant (PiwjnneUa), was foimeily much used also The 
essence of gmger is an efiSicient carminative in adults, as is 
also aromatic spmt of ammonia (sal volatile), which con- 
tains ammonia water and the aromatic oils of lemon, lavender 
flowers, and nutmeg The dose is half a teaspoonful well 
diluted Spices are frequently added to purgative medicmes 
to prevent gnpmg pams — eg, the oils of anise, caraway, 
cloves, feimel, and peppermmt 

Oil of TurpenU7te, which is denved from an oleoiesin, 
which IS a natural combination of a resm and a volatile 
oil, contained m coniferous or cone-beaimg trees, such as 
pmes and firs, is of much value as a carmmative in extreme 
forms of distension of the bowel, in enteric fever and other 
diseases, and after surgical operations. 
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The effect of spices on the digestive system depends on 
the strength m which they are used When taken m 
moderate strength they mcrease the flow of sahva m the 
mouth, and at the same time they are beheved to mcrease 
the secretion of the gastno ]uice “ It is doubtful whether 
they have any direct effect on the secretory cells of the 
stomach So far as mustard and pepper are concerned, it 
has been shown that they actually diTnimah the secretion of 
the gastnc jmce ” (Korczynski) “ It is generally beheved, 
however, that the secretion of gastnc ]mce is mcreased 
by some spices Persons suffermg from excessive acidity 
of the stomach should, therefore, avoid naing spices of any 
kmd*’ (Bastedo) 

Spices, when used m great strength, excite heat and 
redness in the tongue, and but for the fact that they cause 
a profuse flow of sahva, which acts as a protection, the 
lining membrane of the mouth might be senously mjured 
And if swallowed, the linmg of the stomach would be 
similarly affected Spices m moderate strength cause the 
blood-vessels of the stomach to dilate, and thereby the absorp- 
tion of the products of digested food is mcreased If too 
strong they cause the stomach to become inflamed, and 
nught even produce ulceration of the linmg membrane 
Spices, further, stimulate the muscular tissue of the stomach 
and mcrease its movements (peristalsis) durmg digestion, 
and by their propulsive action gas is expelled from the 
stomach and distension reheved The movements of the 
stomach due to the influence of carminatives can be 
observed during an X-ray examination. 

Tobacco IS the cured leaf of a plant — Nicotmna tdbacum. 
The curmg is effected by fermentative changes which 
remove some of the dangerous substances contamed m the 
raw leaf. The plant is grown largely m South Amenca, 
India, and other countnes, and extensively used everywhere 
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It IS, as a rule, smoked It is, however, occasionally 
chewed Like the chewing of pan, the chewing of tobacco 
IS an exceedingly dirty and unhealthy practice Tobacco 
IS also used, but less frequently, m the form of snufF Snuff- 
taking used to be a fashionable practice 

Omiposition of Tobacco The chief constituents of 
tobacco are mcotine and albuminous and fatty substances 
Nicotme is one of the most poweiful poisons known, one 
drop being sufficient to kill a dos: Two drops placed on 
the tongue or rubbed in the gums of a small dog or cat 
will produce death m two or three mmutes Tobacco 
smoke is sometimes used for destroying small insects which 
infest plants The amount of nicotme contained in different 
kmds of tobacco varies considerably, and depends to a 
large extent on the method of curing the leaf As a lule, 
not more than four or five drops are contained in an ounce 
of tobacco which has been sufficiently cured Most of it 
IS destioycd and rcndcied innocuous duiing smoking, and, 
if this weie not the case, the use of tobacco would be most 
dangerous to life Lining the cuiing of the leaf 25 to 30 per 
cent of the amount of nicotine contained in it is lemovcd 
Bastedo states that Havanna tobacco contains only 1 to 
3 per cent of nicotine, some of the Viigmia and Fiench 
tobaccos as much as b or 7 pei cent , and Turkish tobacco 
{Ntcotiana iUsHca) about 2 5 per cent” {Kew Bxdlettn) 
He adds “ It is due to mcotine and albuminous and fatty 
matter that old and dirty pipes and the ends of large 
cigais, m which they collect during smoking, have a bitter 
taste This is due to the fact that the heat causes the 
mcotine and other volatile substances to escape from the 
tobacco of a pipe or the end of a large cigar before they have 
been completely destroyed by combustion and rendered 
less poisonous Thin cigars and cigarettes are, therefore, 
safer ” The moral, therefore, is “ Do not smoke a cigar 
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to its bitter end, and do not use the tobacco, left in the bowl, 
after smoking a pipe, for refilling the pipe, and keep pipes 
as clean as possible ’’ 

Effect of Tobacco on Digestion Even i gram of nicotme 
produces burmng pam in the mouth, gullet, and stomach, 
great nausea, vomitmg and purging, and extreme collapse 
Over-mdulgence m the use of tobacco impairs the appetite, 
interferes with the proper digestion of food, and frequently 
causes excessive acidity of the stomach The end results 
of excessive smokmg are loss of flesh and weight and general 
lU-health. When mveterate smokers, suffermg m this way, 
abandon the use of tobacco altogether, or use it m stnct 
moderation, they immediately begm to add to their weight 
and improve m their general health. 

That smokmg may be the excitmg cause of disease of the 
bps, tongue, and throat through contmued irritation of 
their dehcate luung membrane, should not be overlooked 
Luckily the habit of chewing specially prepared tobacco, 
which causes gastritis through the swallowing of saliva 
contammg tobacco jmce, is not so common as it was 
formerly 

How the Poisonous Products of Tobacco get into the 
System When tobacco is smoked the products of com- 
bustion get mto the system through the lungs Smce it is 
known the interior of the lungs has an absorbing surface 
of no less than 1,400 square feet, we cannot be surprised 
at the effects on the system when poisonous gases, such as 
those contained m tobacco smoke, are inhaled m large 
quantity The poisonous substances m tobacco can also 
be absorbed by the skin when tobacco is apphed to it, or 
through the linmg membrane of the mouth, stomach, or nose 
when it IS chewed or taken as snuff The effect of the poison 
on the system is exactly the same, no matter how it finds 
its way mto the blood. 
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THE EXCRETORY SYSTEM 

Excretion means the removal horn the blood of caibonic 
acid gas, water, uiea, and other waste products which are 
formed durmg the peiformancc of the vaiious functions of 
the body Special excictoiy organs have been provided 
for this purpose These are the skm, kidneys, and bowels 
chiefly But the lungs also act as excictoiy organs, and 
are the pimcipal means whereby carbonic acid gas contamed 
in impure blood is got rid of The manner in which this 
is effected is described under Respiration 

The Skm. 

The Structure of the Skm. The skin consists of two 
chief layers (Fig 21) The first or outer layer is called 
the efideims, cuticle, or scaif-^hn This lajei is made up 
of numerous small cells, which vai> m shape at difieient 
depths The uppcimost cells, which are flat, aio being 
continually cast off The deepest lavei consists of lound 
or cubical colls, and contains ])igment oi colounng matter 
The pigment accounts for the difieienccs in colour of 
different races of people and the degree of colour in people 
of difierent caste or type who belong to the same country 
Congenital absence of pigment is called alhimsm and excess 
neg^iism There aie no blood-vessels in the epideimis The 
second layer, called the denms, cutis, or ti is thick and 

tough It IS fiom this layer of the hides of animals that 
leather is made The small blood-vessels which nounsh the 
skm, the roots of the hair, and the sweat and oil glands 
are all found m the dermis The dermis also contains 
elastic and connective tissue, and numerous small and 
dehcate muscular fibres When the epidermis or upper 
layer is rubbed off, the dermis or lower layer bleeds freely 



61 


THE EXCRETORY SYSTEM 

The Sweat Glands. The sweat glands hare openings or 
pores all over the body There may be two or three 
millions of them The sweat flows through coiled tubes 
in the skin which are i mch m length and mch m 
diameter 

The Oil Glands. The oil glands secrete an oil which 
keeps the skin and hair soft and pliable, and prevents them 
from becoming dry and unhealthy 

The Elastic Tissue. The elastic tissue m the dermis 
causes the furrows which appear m the skm m old age 
The Muscular Fibres. The muscular fibres durmg con- 
traction force the oil out of the oil glands They also stop 
the flow of sweat from the sweat glands when the body is 
exposed to great cold, and m this way hdp to prevent loss 
of heat On the other hand, these small musdes become 
relaxed durmg active exercise or exposure to great heat, 
and more sweat than usual then escapes from the skm 
The sweat rapidly evaporates or dries up, and m this way 
the body is kept cool If this were not the case the tem- 
perature of our bodies would become so great as to make it 
impossible for us to hve 

Perspiration or Sweat, Sweat consists chiefly of water 
It also contams some salts and oil --Sweat is acid m its 
normal condition When alkalme it smells badly Two 
pmts or more of sweat escape from our bodies daily In 
hot countries the amount is much larger than m cold 
countnes It is sometimes more than 25 per cent greater 
When much oil is poured out the skm looks dirty and 
greasy If we do not keep our skins clean, the pores become 
blocked up, the sweat cannot escape, and the health suffers 
Our bodies and clothes begm to smell, and people who are 
cleanly m their habits will object to our presence Skm 
diseases are often caused by dirt and neglect 
Cleanlmess and how to Cleanse the Skm. Warm water 
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and soap axe best for this purpose Soap is used to make 
the removal of fat easy Soap \vhich dues up the skin 
or makes it tendex should nevei be used Haxd water 
IS not good fox cleansing purposes It takes up the fat 
and makes the skin dry and haish Boiling makes hard 
water more fit for use Ram watex, which is soft, is the 
best water to use fox bathing A nail bxixsh, a piece of 
flannel ox a sponge, may be used with advantage In hot 
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A Section of skm show sweat glands n (])HUrnns h ithdiepcr 
or Malpighian (pigment) layei, d dnmis J f.u, g sweat 
glands h diutb i opening of duet on sui fate 
B Section ol skin showing haiis and seluitcons glands b, fine 
muscles connected with the haii bheathb r 

countnes, such as India, the whole body should be washed 
thoroughly once a day at least, and those paits of the body, 
such as the hands and feet, which axe exposed, should be 
washed sevexal times daily When special cleansing is 
desuable, as, foi example, before commencing snigical 
operations, turpentme is of the greatest service It removes 
all traces of fat and smell Blackheads which are the 
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secretion of the glands of the skin and a layer of dirt can 
be removed by gentle rubbmg and pressure, a piece of 
thm hard smooth substance, such as ivory, is useful for 
this purpose Afterwards, a little alcohol, eau-de-cologne, 
ichthyol soap, or pomade with tanmn may be applied 
Ether or hydrogen are sometunes used to dissolve black- 
heads 

Bathing. A cold bath is very refreshmg, but we should 
not remam m it too long A plunge mto cold water and 
out again is sometimes sufficient, and may be taken even 
when the skm is hot and perspiring If the skm begins to 
glow immediately afterwards it is safe to take cold baths. 
If, however, shivermg occurs, and the tips of the fingers 
and toes remam blue and cold, they are hurtful After 
bathing, the body should be weU rubbed and dried with a 
thick heavy coarse towel 

When a bath cannot bo taken the body may be rubbed 
with a towel which has been dipped m cold or tepid water, 
or a sponge may be used A warm bath brmgs the blood 
to the skm, and the air abstracts some of its heat A 
warm bath is healthful and agreeable when one feels cold 
and chiUy 

Turkish Baths cause profuse sweating, and are thus a 
very useful means of helping to clean the skm Bathing, 
either m cold or hot water, should not be done after eating 
a heavy meal The cold water dnves too much blood to 
the walls of the stomach, while the hot draws the blood 
away In both ways the proper digestion of food is 
interfered with “ Baths may be roughly classified as 
follows cold bath, 60° to 70° F , tepid bath, 85° to 95° F , 
warm bath, 96° to 104° F , hot bath, 104° to 114° F. A 
warm bath for a child should have a temperature of 96° to 
98° F The water of a cold bath should never have a 
temperature less than 59° F , that is, about forty degrees 
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lower than the tempeiatnre of the healthy human body 
(Simmons and Stenhouse) 

Effects of Sudden Chillmg of the Skm. Sudden cooling 
of the body, after hard exercise or exposiuo to great heat, 
IS very dangerous It often causes colds, and, owing to 
the blood bemg suddenly driven from the skin, inflam- 
mation of the lungs, livei, kidney, and othei oigans often 
results Chills, too, often cause diarrhoea 

The Kidneys. 

The kidneys are two in number, one of which is situated 
on either side of the body, at the back neai the vertebral 
column and ]ust below the ribs 
Each kidney has a small artery passing into it and a small 
vem passmg out of it, and a tube, known as the which 
conveys the waste matter oi urmc excreted by the kidney, 
to the bladdei, fiom which it is discharged at mteivals 
The minute structure of the kidney is somewhat comph- 
catcd Besides blood-vessels, there are numoious small 
dilated structuies, situated at the beginning of the uiini- 
feious or small tubes which enter into the foimation of the 
ureters These structuies aie known as Afal/ngJutm bodies 
or capsules Inside these capsules aic clusters or tufts 
of small bloodvessels called glometuU, These structures, 
and the urmifcrous tubes, aie lined with cells, which, by a 
process of filtration and secretion, remove from the blood 
the waste matteis of which the urine is composed 
Composition of TJnne. Urme is a yellowish-coloured 
fimd consistmg chiefly of water and urea It also, however, 
contains some chloiide of sodium (common salt) and other 
mineral substances, such as lime and magnesia, and some 
gases, chiefly carbonic acid gas Fiom 40 to 60 ounces of 
urme are excreted daily The amount excreted, however, 
depends very much upon the quantity oi hqmd consumed. 
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and the amount ot blood which circulates through the 
kidneys Duimg hot weather the skm is unusually active 
and gives off a large amount of sweat, while the kidneys 
excrete very little urme mdeed Cold, on the other hand, 
drives the blood from the skm to the mtemal organs, and 
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K, Kidneys, Ur, ureters, Bl, 
bladder, 1, openings of ure- 
teis, and 2, opening of urethra 
in the bladner, Ao, aorta, 
V C I , inferior vena oava 



Fig 23 —A Malfighian 
Gapsulb 

V a. Small artery entering and 
forming the glomerulus gl, 
and finally leaving in a small 
vein, V e, e, tubule, a, epi- 
thelium over the glomerulus, 
b, epithelium lining the oap- 
sule 


the kidneys m consequence act freely, and a large quantity 
of urme is eliminated, while the skm hardly acts at all. 

Whole it may not be humanly possible to avoid some of 
the many forms of kidney trouble, some of the simpler 
causes can, and should be, avoided, such as exposure to 
cold and damp, the habit of overeatmg, which gives the 
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kidney too much vvoik to do m getting iid of waste pioducts, 
and alcoholism It is important also that the kidneys 
should be well flushed, by dunking watei in sufficient 
amount foi the needs of the body, that piopei clothing 
should be worn, and that exercise should be taken duimg 
cold weather particulaily, to keep the skin active and thus 
avoid imposing too much stiain on the kidne} s 

The Bowels. 

The structuie of the bowel has already been desciibcd 
under Digestion The dischaiges fiom the bo^\el, known 
as the f«nces or excieta, aie mainly the residue of undigested 
food In normal conditions they aie expelled by the peii- 
staltic movements of the musculai tissue in the bowel walls 
These movements are induced by reflex nerve action, and 
more especially when the lower pait of the laige bowel is 
loaded In this condition all the musculai layers of the 
bowel aie induced, hy a special neivous aiiangcment, to 
contract strongly In some cases of extienie constipation 
the muscles aie not equal to then task, and the difficulty 
IS added to by evei} meal tliat is partaken of The act of 
dehccation, oi ompt}ing the bowel, m a state of health is a 
voluntary one In functionfil and othei disoideis of the 
digestive system it may be luvoluntaiy The habit of 
regularity in attendmg to the calls of nature is also voluntary. 
The habit of neglect to do so, on the othei hand, is easily 
acquired, and may cause constipation to a severe and danger- 
ous degree In some diseases the neive centres, which 
regulate the excretory function of the bowel, may fail to 
respond to impulses, and the muscles, which control the 
external opemng of the bowel, may, in consequence, also 
fail to act, and thus cause the excieta to escape involuntarily 
‘‘ Stimulus and response ” have been explained in discussing 
the neivous svstem (p 248) 
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THE ORGANS AND MECHANISM OE BLOOD 
CIRCULATION 

Blood which escapes from a cut artery is of a bright 
red, and that from a ent'vein of a dark purplish colour 
The colourmg matter of the blood is called hcBmoglohin 
(Gr hatnia, blood, Lat globus^ a ball) or oxyhcemoglobin 
It IS dehcient m amount m persons who are pale, and in 
many diseases, such as malaiia, cancer, consumption, and 
chrome lead poisonmg When a drop of blood is placed 
under a microscope it is found to consist of mnumerable 
.yeHowish^looking small flat bodies called hhod corpuscles, 
\^ch float about m a colourless hquid called the hquor 
sangmms (blood liquid) There are two kmda of blood 
cdrpuscles — red and white (Fig 24) 

Red Blood Corpuscles are only about the part 

of an mch m diameter and the ^ 

thickness, so that m one drop of blood we may have several 
milhons of them When observed under a microscope 
they are seen to run together in the form of rolls of corns 
These corpuscles vary m size, shape, and structure m 
different animals They take up oxygen from the air m 
the lungs, which they convey to all paits of the body 
This IS then chief use The blood also contains the elements 
of nutrition for the tissues of the body and carries waste 
products to the different organs which excrete them It is 
fronT the blood, moreover, that the saliva, gastnc and 
other jmces are formed The blood also helps to keep the 
body warm 

White Blood Corpuscles. In healthy blood there are 
usually one oi two white to about every five or six hundred 
led corpuscles In some diseases the number of white 
corpuscles may be veiy great White blood corpuscles are 
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gjobulai 311 shape and laiger than the rod, or about the 
j,\y^th part of an inch m diainetei In the Jiving state 
they Iceep changing then foim and niovo about, picking up 
food particles Each white coipusclc is nucleated The 
nucleus can be brought into view when a little watei oi 
dilute acetic acid is added to blood wlien it is being examined 
by a imcioscope Oeitain colouimg matlcis do the same 
thmg Theie is a nucleus in the white blood coipuscles 
of all animals The icd blood coipuscles of human beings 



Pia 24 —Blood Cori»osclls 


7 , lied coipuscles seen on the flat, r\ lod f oipiisi ]< s seen on tdgo, and 
lun together into rows, a 6, lolnniless loipusiles nuilens not 
seen, c, d, e, colourless corpuscles nucleus se' n f, tontairniig 
also granules 

and ammals which suckle then young have no nuclei The 
red corpuscles of birds, fishes, and some othei animals have, 
however, large nuclei 

Coagulation of the Blood. In clotted blood the red 
solid portion consists chiefiy of the red blood corpuscles 
caught m a net-work of a substance called jibnn The 
liquid portion is called serum This is the substance which 
escapes from a blister of the skm when it is opened Blood 
always clots when it comes m contact with any outside 
object If this did not happen we might bleed to death 
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from even small womids The blood serum contains a large 
quantity of airmen It also contams soda and potash 
and other mineral substances obtained from the food which 
we eat ^Soda is one of the chief constituents of blood 
serum, and is got chiefly from the common salt which we 
use These mineral substances are alkahes They keep 
the fat, which is liquefled m the alimentary or digestive 
system, m the same hquid state m the blood, and thus makes 
it more fit for the nourishment of our bodies All the other 
sohd mmeral matter which we consume, such as lime and 
iron salts, are similarly dissolved and made fit for nature s 
use JBlood also contams gases, such as carbonic acid gas, 
nitjragen, and oxygen The blood weighs over one-thirteenth 

part of the entire weight of the body, while the gases in 
solution represent, m their free state, about one-half of the 
entire volume of the blood, of which about ^ are carbonic 
acid, and about J oxygen There is also a httle mtrogen 
The Cuoulation. The circulatory system consists of 
the heart, arteries, capillaries, and vems 
The Heart is a muscular oigan contaming four cavities 
separated fiom each othei by partitions The two uppei 
cavities are called the right and left auricles, and the two 
lower the right and left ventricles The nght auncle opens 
mto the right ventricle, and the left auricle mto the left 
ventricle Each of these openmgs is provided with little 
valves or doors, which open and shut alternately The 
heart is situated withm the chest cavity (Fig 25), and is 
mclmed more to the left than the nght side The pomted 
end of the heart, called the apex, may be felt beating a httle 
below the left mpple between the fifth and sixth nbs 
The sounds produced when the heart beats may also be heard 
if the ear is apphed to this part of the chest wall 
Arteries are the tubes through which the pure blood 
from the heart is distnbuted to the difierent parts of the 
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body They are ol an elastic iiatuie, so tliat ^hen the 
blood passes into them thev yield, become distondccl, and 
afteiwaids contract, and thus foice the blood onwaids It 
IS this action which causes the pulsation at the wrist and 
elsewheie The heait beats fioni 70 to 00 limes pet mmutc 



Fig 2o —Showing the Position oi nib Ai*l\ o» iiil Hlvrt 

in healthy adults, but much moic qiiickh iii children 
The numbei of the beats vanes in disease, and under 
numerous other conditions, such as dm mg lest, eycrcise, 
and sleep 

The Uam Artery of the body is called the aoUa (Fms 26, 
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27) It begins at the left ventricle, passes up a little way 
behind the breast-bone, then makes a curve and passes 
downwards alongside the backbone, dividing lower down 
into two branches, which agam subdivide mto two branches, 
one of which pass down either leg. The latter give off still 
smaller branches to supply nutrition to the muscles and 
other tissues The aorta also gives off branches to supply 
the head, neck, and arms 



Oapillanes are the smaller tubes m which artenes end 
They are of microscopic size, and so numerous that noportion 
of the skin can be punctured without causmg an effusion of 
blood 

Ar tenes have th ree different layers or coats.. Capillaries 
have only one coat, wluch is ezceedmgly thm, and consists 
of jmaU delicate cells through which the elements of nutri- 
tion contamed in the blood pass to the tissues At the same 
time waste matters escape from the tissues and pass mto 



72 PHYSIOLOGY 

the blood circulatiou thiough minute veins \\hich begin 
where the capillaiics end 

Veins aie tubes which coiivc) tlio iinpuic blood to the 
heart, from which it passes to the lungs to l)e puiiticcl They 
are pi ovided with valves at mteivals, which serve the same 
purpose as those ot the heait W hen the \alvcb tail to act 



Kig 27 Front VihW' oi Tiih flFARi, \'’hssi,i,s VNt>JjrNttS 

Tholimgshn\e been dinwn asKlfin uidn tosbnu lhei>th(‘i stnutures 
fidh The outoi laytis of the jh i h .irdiuin an<l 1 he ph ui«i* have 
bt'en remoted 

li h, Kight \entri< Ic L I left \(ntuih^ Ji I auiule, 

L A left auncle, Ao, aorta, P J, pulmojui\ aIte!^ P 1 , pul- 
monaiy Mins R h light luim, L L left lung V S, vena cava 
superior, /Sf f subclav lan vessels f\(aiotids R / T and LJA 
light and left jugular vein*^ 1 7, \ena ea\a infei loi T tiachea 
B, bionchi 

All the great vessels but tho<te of the lungs are cut 

pioperly the ciiculation is slowed by the increased weight 
in the column of blood behmd them and partly ]>y gravity 
This causes the blood to accumulate m abnormal amount 
m the veins and dilate them Vaiicose veins, which some- 
times occur m an extreme foim in the legs and elsewhere, 
are caused m this w'av (Fig 28) 
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The large veins, which leceive the impure blood from the 
small veins of the upper and lower parts of the body, empty 
themselves mto the right auncle or auricular cavity Hence 
they are called the vencB cavcB The impure blood passes 
from the nght auncle mto the light ventncle, from which 
it passes through the 'pulmovmy artery — ^whioh has two 
branches — ^to the lungs, where it is purified by the oxygen 
contamed m the air cells and by the escape of waste matters 
m expired air In its purified state the blood is then con- 
veyed to the left auncle through the ^Imtmtry jpefins^ and 
from the left auncle to the left ventricle“ The left ventncle, 
m contractmg, drives the punfied blood mto the aorta to 



Fig 28 — Vein Slit Open, showing Valves 


be distributed throughout the body, as has already been 
described 

Valves are placed at the vanous openings leading from 
one cavity to another, to ensure that the blood passmg 
through them will not flow back A backward flow of the 
blood does occur, however, m some diseases of the heart, 
which affect the valves and render them mcompetent to 
fulfil their purpose — a condition which is sometimes of 
senous moment, and requires careful and skilled treatment 
The circulatory movements of the blood m the heart are 
caused by the alternate contraction and dilation of its 
cavities, due to reflex action of their muscular structure 
The term dubsioU means dilation or dilatation as opposed to 
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systole, meaning contiaction The teims ,uc used doctois 
in clcsciibing blood ])iessuie and othei conditions relating 
to the heait and the ciiculation of the ])lood 

Lymphatics The capillaiy blood -ve^*^els as has lieen 
pieviously stated, consist of a single lavoi of delicate cells 
They ramify tluoughout the lissuc^s ot the bodi and lun 
between the cells ot winch the tissues aie composed The 
capillaiies and cells aic separated and do not come into 
contact any^vhcic The sjiacc between them is filled with 
lymph, which is a colouilosa oi faint 1} \ellowish fluid, con- 
sisting of serum and albuminous constituents of the fibiin 
of the blood, fat globules, giamiles, and, sometimes, blood 
cells These substances exude thiough the walls of the 
capillaiy vessels C’ouising thiough the 1) mph-filled spaces 
aie vessels w’hich also contain Ivmph These are the vessels 
which aie known as h/mjfhatics One of thou functions is 
to diain the spaces ot any excess h mph that nitU be present 
111 them JjMuphatic v<»ssels have been found m nearly 
cveiy textuie and oigaii oi tin* body whicli contains blood- 
vessels Such non-\as(ulai stuictuM‘s as caitilage, the 
nails, cuticle, and lian lia\e none* (Oi.u s An.it om>) 
Whcthci in the outei p.ut.s of the boilv, oi its innei organs 
01 othoi btnictuies, all lvmji)hatK \esscls ai<* link«»d up with 
glands thiough which tlie\ pass in then coiiise to their 
destination mo known ns lymphalic yhttids ' They 

vaiy in size fiom that of a hemp seed to that of an almond ” 
(Gray) Gioups of them ai e found m the aim-jut, gioin, and 
m the cavities of the chest and abdomen Those m the 
groin can be felt with the fingeis Considciod as a whole, 
the lymphatic vessels and glands constitute the lymphatiG 
system ” 

The functions of the glands aie to pioducc w'hite blood 
corpuscles and to hltei and lemove impuiitics from the 
lymph If septic mattei is conveyed to them the glands 
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become swollen, mflamed, and extremely pamfnl, and may 
suppurate Sores on the fingers or toes, for example, not 
infrequently mduce such occurrences m the glands in the 
arm-pit, or behmd the knee, or m the groin Tubercular 



Fig 29 — The Lymph- 
atics OF THE Front 
OF THE Bight Arm 

Lymphatic glands, 
on the oonrse of the 
lymphatics 



Fig 30 — Diagrammatic Bepresenta- 
TiON OF A Lymphatic Gland seen 
IN Section (After Sharpey ) 


Ca'p , capsule, Tr , trabeculse, G 8,, 
glandular substance, L 8 , lymph 
sinus In the alveolus marked 1 all 
the leucocytes are supposed to have 
been washed out, in the rest of the 
gland they are shown in the glandular 
substance, but washed out of the 
lymph-sinuses A L , afferent 
atic, E L , efferent lymphatic ^e 
arrows show the direction m which the 
lymph enters and leaves the gland 


glands are another example of septic infection of the 
lymphatic system. All the lymphatics of the body ulti- 
mately pass m then course into the chest cavity “ The 
thoracic duct is the common trunk of all of them except 
those of the right side of the head, neck, and thorax, and 
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the right arm, right lung, light side ol the heart, and the 
convex surface of the livei ’ (Gray & Anatomy) 

The lymphatic vessels of both legs, the left ai ni and left 
side generally, and those conveying the ch^le, fiom the 
lacteals in the intestine, discharge then contents into the 
thoracic duct, which, m turn, empties its contents into laige 
veins beneath the left collai-bone, in winch they are con- 
veyed, with their other contents, to the heart, and, finally, 
from the heait to the lungs, where the venous blood is 
purified and afteiwaida passed into the aitcnal cn dilation 

The circulation of the lymph m the lymphatic vessels 
is effected by the piessure at which it exudes fiom 
the capillary bloodvessels and by the contraction of the 
skeletal muscles, such as those of the aims and legs, and by 
the presence in the lymphatic vessels of valves which make 
the lymph flow in one direction — ? t , towaids the thoracic 
duct and gieat veins 

The following extiact fiom SUrhngV ‘‘ Physi- 
ology ’’ desciibes cleaily how the lymph is caused to flo^v 
‘ Wc may look upon muscular c\eitn»Ji as the gieatcst 
factor in the cnculation ol lymj)h The flow of lymph, 
from the commencement of the thoiatic duet in the abdo- 
minal cavity to the mam part of it in the thoracic cavity, 
IS materially aided by the lespiratory movements, since, 
with every mspiiation, the lacteals and abdominal part of 
the duct are subjected to a positive pressure, and the part 
of the duct in the thorax to a negative pressure, so that 
lymph IS contmually bemg sucked mto the latter ” 

The nutntion of the tissues and their cells is derived fronot 
the lymph which exudes from the capillary’ bloodvessels 
and not directly from the vessels, which, as stated above, 
do not come into direct contact wuth the cells in any part 
of the body 
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HAEMORRHAGE AND HOW TO ARREST IT 

The blood from an artery escapes m jets with every beat 
of the heart Blood from a vein does not spout out, but has 
a steady and constant flow, and can be more easily arrested 
than bleedmg from an artery The loss of blood depends, 
of course, on the size of the artery or vem that is wounded 
and the duration of the flow 

General Observatioxis on how to stop Bleeding. The 

finger, a pad, a piece of sponge, a piece of cork or somethmg 
of the kind may be firmly apphed over the spot from which 
the blood comes If the bleedmg is from a vem, the limb 
should be raised, and pressure apphed over and below the 
wound If from an artery, pressure should be apphed above 
the wound The pressure, however, must not be kept 
apphed too long or the structures pressed on may sufler 
senously owmg to the blood supply bemg out off If the 
mam arteiy of a leg or an arm, for example, were compressed 
too long gangrene would ensue If, on the other hand, the 
bleedmg were not stopped temporarily, until the vessel 
could be tied or otherwise dealt with, death would mevitably 
follow Cold water, or water several degrees above blood- 
heat, IS sometimes used to stop bleedmg Their effect is 
produced by the contraction of the vessels Astrmgent 
medicmes — styptics — ^may also be used Their effect is to 
cause the blood to clot and block the ends of the wounded 
vessels, and thus prevent further loss of blood In some 
cases medicmes taken mwardly are of much value m arrest- 
ing hsemorrhage 

Intexnal Hsemorrhage. In cases of bleedmg from the 
lungs, stomach, or other organs of the body, patients should 
be kept lying down, perfectly quiet, and should not be 
allowed to talk. Small pieces of ice may be given to them 
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to 8uck, and ice ma'v he applied, with caie, ovei the ])art of 
the body fiom which the bleeding is believed to lake place 
As cases of the kind are always seiious, medical aid should 
be obtained without delay 

Bleeding from the nose is sometimes alarmini* and difficult 
to stop This lb especially so in the case of old people 
w^hose arteiies aie haid and inelastic, and cannot theiefoie 
contiact piopeily In oidmaiv cases, howevei, the follow- 
ing pioccdme, w'hen adopted, usualK ])ioves successful 

1 The patient should be made to sit w ith the head ei cct 
and bieathe entiicly thiough the mouth, and nevei be 
allowed to bend the head ovei a basin oi an} thing else 

2 The soft pait of the nose should be gripped between 
the index fingei and thumb, and piessuic maintained foi 
some mmutes A piece of sponge, cotton-w ool, a handker- 
chief, 01 the coinei of a towel, dij)pcd in cold watei, ma> 
with advantage be used «it the same time 

3 If, wdieii the piessuie is lemoved, the bleeding appeals 
to have been cht'cked, the patient must .ivoid bhnving the 
nose, otheiwise the dotted blood, which foims a plug, 
will bo dislodged, and the bloediiig ma} leuii Latei on, 
when it IS deemed sate to do so, tlie nose ma} be gcntl} 
douched with boiacic oi some othei simple lotion 

Plugging the nostrils with cotton-wool soaked w^ith 
peroxide of h}diogcn oi adicnalin, which induces contiac- 
tion of the arteiies, is an effective means of checking nose- 
bleechng, but the sci vices of a doctoi aie usuall} necessaiy 
for then propel apphcation The wiitci had lecently to 
deal with a case of nose-bleeding which had gone on for 
seveial horns befoic the patient sought medical help. The 
bleedmg had been contiolled to some extent b} piessuie 
of an mteimittent kmd, On examination it w^as found 
that the blood w as spuiting fiom a small aitei} at the bottom 
of a tiny wound on the edge of one of tlie nostiils, caused 
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by the scratch of a cat’s claw Adrenalin and pressure 
were found to be of no use, but a little cotton-wool dipped 
in collodion, when appbed, checked the bleeding immediately 
This case is mentioned merely to illustrate the import- 
ance of gettmg medical aid without wastmg time 
Bleeding from Wounds of the Skm. A not uncommon 
cause of this is varicose vems in the legs Pressure over 
and below the bleedmg-pomt and rest are all that may be 
necessary to arrest the bleeding in such cases In severe 
wounds of the leg and arm, however, deep-seated arteries 
may be severed and profuse bleedmg take place m conse- 
quence Pressure applied locally may be of no use, and it 
may be necessary to compress the mam artery of the limb 
until surgical aid can be obtained and the severed artery 
searched for and tied Tourniquets are employed for this 
purpose, but firm pressure with the thumb can be applied 
temporarily by anyone who knows where to apply it 
How to render first aid m such cases is of the utmost import- 
ance, and yet comparatively few of the general pubhc know 
anything about what to do in even the simplest cases 
Bleedmg from the gums is a common occurrence after the 
extraction of teeth, and is by no means, at tunes, easy to 
control This is due to the fact that the ends of the wounded 
arteries which are fixed inside the bony structure of the jaw 
cannot contract, and the blood escapes from their open 
ends m consequence While it should be the dentist’s duty 
to apply the treatment m such cases, it not unusually falls 
to the lot of the doctor to have to do so In such cases 
prompt action should be taken to get help as quickly as 
possible, as personal effort to arrest bleedmg is of no use 
m many cases Stuffing the bleedmg cavity firmly with 
stenhsed cotton-wool and keeping the teeth firmly pressed 
over it may be tned, and is sometimes aU that is necessary 
In these cases, also, peroxide of hydrogen may be used 
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or, 111 emeigent cucumstances, the cotton-wool may be 
moistened with a weak solution of ])cichloiido of non, 
generally known as steel-drops 


RESPIRATION 

Respiration is the combined nioveinonts of inspiration 
and expiiation oi heath nq 

When as much an as possible is toiced out of the lung by 
expiiation, that which still lemains in it is called icsidual 
ai) The air which is left in the lung attci an ordinary 
mspiiation is called su2)plemeiiful ai) The an contained 
m the lung at any given moment duiing breathing, and 
which compiises both lesidual and supplemental air, is 
called statioiiauj an In very deep bieathing, when the 
libs aie fully expanded and the clavicles raised, the largest 
quantity of air is taken into the lungs This is called the 
vital capacity of the lungs 

Qvgsm of ^rapiration aic the lungs, tiachca, and 
lai>u\, but the nose and nioutli assist laigcly in the piocess 
of bieathing 

The lungs aie situated on eithei side of the chest cavity. 
They are covered wuth a membrane calh^d the phaia, which 
also Imes the innei surface of the iibs The space between 
the two layers is called the pleural cavUq, into which fluid 
exudes in the disease known as pleuiisy Bieathing is 
eflected by virtue of the elastic natuie of the chest walls 
and lungs, and by certain muscles, including those of the 
neck, ohest, and belly The most impoitant muscle is the 
diaphagin or midriff, which is situated at the lowest part 
of the chest cavity, and separates it from the abdomtned 
cavity Two layers of muscles, situated between the iibs — 
intercostal muscles — assist in oidinary bieathing 

In ordinary circumstances the diaphragm, duiing breath- 
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mg, plunges up and down like a piston, and does not lose its 
curve During inspiration, when the diaphragm is descend- 
ing, the lungs become distended with air The ribs are 
thus pushed outwards and become more level, and the 
circumference of the chest-wall is increased Durmg 
expiration the opposite effects are produced 
The Structure of the Lungs. Each lung receives from the 
trachea a branch called a bronphus The bronchus is the 
first portion of the air-passag.^j>tJ 3 ;ibea m each lung By 



Fig 31 — Diagram of the Changes in the Size of Chest during 
Breathing 

A, After inspiration, B, after expiration 


the branching and re-branching of the bronchus the air- 
tubes become smaller and smaller, and are of microscopic 
size when they reach the air-vesicles or air-cells of the lungs 
in which they terminate Because of the variations in 
size of the air-tubes in different parts of the lung they have 
been classified as (1) bronchus, (2) bronchi, (3) bronchise, 
and (4) bronchioles 


6 



82 


PHYSIOLOGY 


All tliefec btiuctujcs, c\;ccpt tLc l>ionclnol(»^^ cousibt for 
the most pait of caitilacjc (Fig 32) 

The air-cells of the lungs aie of vital im])oitance It is 
through them that oxygen lioni the »ui hiidb its way into 



Fra 32 — Divaiuvib to biiow' tiii SiRUCTURh oi* thc Luxgs 

A a, J.11 iiltim«iio bioiK lii.il tube opening into t wo infundibula, each 
consisting of a niimbei of ahcolai chambers, b 
B The wallui an al\oulai chumbwM n, tin epilhehuin, parti- 
tion between two aheoli, m whnli tin capillazies lie, fibres 
of clastic tibsue 

C The blood-vessels of two uheoli a, networks of capillaiies, 
b, small aitcnes and \eiiis 
J) The same \or} highly magnified 


the blood for its piuifictiuon and that iinpuiitios aie le- 
moved fiom the blood and exhaled fiom the lungs The 
au cells are called alveoli 
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The aii-cells, airanged together like bunches of grapes, are 
shown in Fig 33 These bunches of cells are on an arverage 
only part of an inch m diameter Each cell has numer- 

ous mmute bloodvessels, coursmg through its walls, which 
contain impure blood brought from all parts of the body 
It has been calculated that if all the cells were spread out 



Fiq 33 — A Small Piece of Lung 
Highly magnified to show the air-oells, 6, and minute air tube, a 

they would present a suiface measuring about fourteen 
hundred square feet We breathe sixteen or seventeen 
times m''the minute, and at each breath the cells become 
filled with pure air 

Every time we breathe we take m about three-quarters 
of a pmt (20 to 30 cubic mches) of pure air, and allow the 
same amount of impure air to escape from the lungs 

The Trachea is connected with the lungs by two bronchi 
It IS 5 mches m length and extends from the lower end of 
the larynx to beneath the sternum, where it passes m a 
backward direction If the chm is raised part of the trachea 
can be felt through the skm and its other covermgs, immedi- 
ately above the sternum In structure it consists of narrow 
pieces of cartilage separated by firm membrane The 
cartilages extend almost completely round the trachea 
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At the back jjoition a film but lewliejit niembianc mtei- 
venes, which selves a uschil i)Uipose If the caitilages 
loimed complete lings lound the tiachoa swallow in£» w^ould 
be difficult, at least, if not impossildo, fui llic leason that 
the oesophagus passes behind il The losilicnt incmbiane 
enables the act of swallowing to be peitoimcd satisfactoiily 
and without inleifcimg with lueathina Kxtiemo pressure 
on the tiachoa mav, howe\ci, cause death horn suftocation 
The inner surface of the tiachea is covoiod with a sensitive 
lining of mucous membianc consisting ol colh suimountcd 
with cilia 01 hair-like lashes, which aie in a constant and 
rapid state of motion The function of the cilia is, as it 
weie, to spiay the tiachea with a fluid secietcd in it This 
fluid IS spiaved in an upward diiection, and dust and other 
line substances aie thus helped to be got iid of. thlio aie 
to be found in neall^ all the respuatoiv passages, as also 
in some othei oigans of the bod^ 

The Larynx is comiecte<l with the tiadiea and at its 
up])ei end opens into the phai\n\ It is that pait of the 
ies]jiiat()iy tiact in which the vocal loids aie situated. 
It also IS inauilv caitiiaginous iti stiintuie. The whole of 
the front poition of it can be easiK leit, and its most 
piomment pait, called the yomum tuhtmi oi Adam's apple, 
IS distinctly visible in the neck The shape of the two 
largest caitilages — the thi/ioid tmhlmjeb — is (jiiadiilateial 
and can be made out by manipulating them can also 
a small almost ciiculai caitilage — the cutoul cailihige — 
situated immediately below the thyioid caitilages and 
separated fiom them by a veiy naiiow space All the car- 
tilages of the laiynx aie connected by joints oi membianous 
stiuctures The membiane betwreen the thyioid and cricoid 
cartilages can be felt 

The entrance to the larynx fiom the pharynx is called 
the glottis 
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The glottis IS situated near the entrance to the cesophagus 
Above it IS a leaf-shaped plate of elastic fibro-cartilage 
called the ejngloUts, which is attached by its stalk to the 
most prominent parts of the thyroid cartilage 

The lining membrane of the larynx is composed of ciliated 
cells similar to those m the trachea They are absent 
from the vocal cords 

Vanous opimons have been expressed as to the function 
of the epiglottis It is stated m some books that it protects 
the glottis durmg the act of swallowmg, and that durmg 
swallowmg it is pulled upwards and backwards to form a 
covermg or lid for the glottis and keep particles of food oi 
other substances from passmg through it into the larynx 
Some regard it merely as a shoot foi directing the food mto 
the oesophagus and think the glottis is protected in this way 
What may be safely said, however, is that the risk of food 
passmg through the apeiture of the glottis is prevented 
by (a) the tempoiary stoppage of respiration duimg 
deglutition oi swallowmg, and (h) by the extreme sensitive- 
ness of the Immg membrane of the larynx 
Irritation of the epiglottis, aperture of the glottis, or 
any other part of the larynx by foreign bodies causes 
violent coughmg, which is nature^s method of expellmg 
them Vomitmg even may occui to assist Persons 
attacked m this mannei, while eatmg, often use the expres- 
sion, “ somethmg has gone down the wrong way ” 

The Vocal Cords (Pig 34), two m number, are ligamentous 
structures, situated at the upper part of the larynx and 
extendmg from the thyroid cartilages m front to two 
small cartilages at the back of the larynx (arytenoid car- 
tilages) to which they are attached The arytenoid 
cartilages are ]omed to the cncoid cartilages behmd When 
exammed with a laryngoscope, by reflected light from a 
mirror attached to it, the vocal cords can be seen to open 
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widely apait duimg mspiiation and come close togetbci 
when high notes aic ntteied At the tiont ]iaTt. of the lai\ nx 
the colds do not scpaiate The opening .ind cloMiig me due 
to rotatoiv hinge-hko nn)voments of the ai>tcnoid cai- 
tilages By using tlic Ian ngo8coi)e it is powhle to examine 
the trachea And l^v the use of anotliei insfciument called 
the "'hionchoscopc"" it is possible c\cn to examine the 
bionchi, which aie the two main blanches of the tiiichea 
which communicate ivith the lungs y 
Voice is the sound utteied 1)V the toottfTi, which is pio- 
duced b} the vibiation of the vocal coids Atticiihlion 
IS distinct speaking oi eiiuncialiou of woids and sentences 
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by the piopci use of the lips, tongue ami palate The powci 
of spcnkiug IS legulated b} a neive-centie in the thud left 
fiontal convolution of tlio biain (Fig ()'») 


POSTURE AND BREATHING, BREATHING EXER- 
CISES, AND BREATHING HABITS IN CHILDREN 

Posture and Breathing. Children, when reading, writing, 
lookmg through picture-books, etc, ha\c a tendency to 
assume a ciamped attitude, with then shoulders bent, 
their chins touching then bieast-bones, and their spines 
twisted They aic apt, also, when standing or w'alkmg, 
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to neglect to keep their bodies straight and evenly balanced 
Faulty postures induce muscular fatigue and prevent the 
free admission of air mto the lungs, and then proper inflation 
and the full expansion of the chest in consequence If such 
postures are not corrected in youth, when the bones are 
pliable, deformities such as round shoulders, flat chest, and 



Fio 35 —X Eay Vibw of a Crooked Spine caused by B4D 
Posture 


spinal curvature develop, and become peimanent Such 
conditions, owing to pressure on the heait, impede its action 
They also predispose to disease of the lungs 

When sittmg the shoulders should be kept well back and 
the head erect without, however, raising the chm too high 
(Figs 37, 38) 

When standing the body should be kept as erect as pos- 
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siblc, without ])io(lucini^ discorriloit and I)til«iiiccd so that 
its weight will ho equal on both logs (Figs 3^), U)) 

Bodily defoimitics, in the case ot school-childien, may be 
induced through defects m the constiuction of de«iks and 
scats and faulty postuies m wilting The following lules, 
suggested many yeais ago by Mi T 0 Rooper, one of 
H M Inspectois ol Schools, witli a \ low to then j)io\ention, 
may be usefully included heie loi leforoiice Tlioy die simple 
and can be easily undcistood 
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1 The Desk and Bench. 

“ 1. The height of the desk above the bench should be 
such that when the child is sitting dow n he can place both 
his forearms comfortabl} on the desk, without laismg or 
depressing his shouldeis 

“ 2 The height of the desk above tlie flooi oi surface on 
which the toot lests should coircs])ond with the length of 
the child’s leg from knee lo heel When the < luld is sitting 
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down Lis legs sLould not dangle in tLe air, nor should his 
knees be elevated above the bench 

“ 3 The bench should be wide enough to give support not 
only to the seat, but also to the upper part of the thigh 
It should be at least 10 inches (but better 12 inches) wide 
To prevent shppmg forward, the bench should be hollowed 
out towaids the back to the depth of an inch 



Fia 37 —Faulty Sitting Fig 38 — Cokbeot Sitting 
Position Position 


“ 4 Eveiy bench should provide a support for the back 
of the sitter This may consist of a board fixed at the back 
of the bench, at right angles to the seat. The board should 
be hollowed out m such a way that the upper part of it 
may fit the concavity of the back. The exact height of the 
back would vary with the size of the child, but it will be 
from 6 to 7 inches 

“ 6 The desk must overhang the bench during the 
writmg lesson, m order that the child may be able to sit 
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upiiglii, and at the same time siipj^oil his ])ack This 
posture IS only pos'^ible when the desk ovci hangs the ])cnch 
fiom IJ to 2 inches. 

“ 6 The desk should not he level foi the writing lesson, 
but slightly sloping The slope shouUl not e\ceed an angle 
of 20 degiees The dinerence lietween the up])ei and lower 
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edge of the desk, theiefoie, should he about 3 inches 
vertically 

“7 As the desk, which is most suita]»le foi uiiting, is 
inconvenient foi othei puiposcs, the easiest plan of adapt- 
ing it to all uses is to make the uppei pait of it movable 
“ 8 Desks of ap])ropiiate sizes should }>c piovided for 
each class 
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2 The Posture m Wntmg. 

“ 1 The writer should sit upright, and should lean his 
back against the support provided foi the purpose. 

“ 2. The shoulders should be kept parallel with the edge 
of the desk The writei must not be allowed to sciew the 



Fig. 41 —One Way to get a Cbooeed Spine 

body round or to rest the chest agamst the desk. There 
should be a space of an inch or a little more between the 
desk and the body 

“ 3 The weight of the body should be disposed evenly 
on both bones of the seat 

“ 4 The head should not droop forward, much less lean 
on the arm. It may be slightly bowed forward, and may 
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move d Jittle hum side to side ds the e}e h)llo\\s the 
wilting 

5 The toiodiins, nud not the ellmvvs should lest on the 
desk The pen should he passed atiuss tlie pa]}ei hy a 
movement ot the liand and not of tli(» aim 
“6 The point ot the pen slioiihl he at least 10 inches 
(liottei 12) tiom the e\e 



Fia 42 This Cjivik is io<» Pin 12 Un\r\viii H vppia. 

High vm> iiil IUc k oi n lo iitis n Hl Aiaw-^s 
>OT liiojn Si IS Blnt Fouw \ri) ' 


‘ 7 To make eonijihauce with the above diiectioiib pos- 
sible, the paper oi copv -hook must he o})]>osite to the middle 
of the body 

“ 8. The paper must not he scjuaie on the desk before the 
writer, but it must be tilted or askew 
“ The lower edge ol the paper and the lower edge of the 
desk should form an angle of from 30 to 40 degrees 
“ The paper is rightly placed when the down strokes are 
being made at light angles to the edge of the desk 
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POSTURE AND BREATHING 

“ The common attitude for writmg often ordered by 
teachers with the words, “ Half turn nght, left arm over 
slates,’* IS hable to cause m]ury both to the spine and to 
the eyesight ” 

The object of games and other forms of physical exer- 
cise at schools, at regular mtervals daily durmg school 
hours, IS to brmg the muscles mto play, mduce full breathing, 
and counteract the tendency to bodily deformities In a 
lecture dehvered at Edmburgh recently, Mr W A Cochrane, 

F R C S , said that “ games do not necessarily produce a 
fully erect attitude, and that a slender build often causes 
a tendency to droop and relax, so that a person with such a 
physique has much greater difficulty m mamtaimng a 
healthy position than has the broad-backed robust type. 
Care should be taken that the slender type of child develops 
properly Very high heels flex the knees and develop a 
dioopmg carnage, which results m weakness of the abdommal 
muscles, flat chest, and round shoulders’* He added 
“ Physical education is a mental as well as a physical 
process , an infant takes a long time to learn to stand erect. 
People of slendei build have also to cultivate postural tone 
m the muscles ” 

Mr Cochrane expressed the opmion that correct posture 
should be taught m schools 

Breathing Exercises. If, for any special reason, strenuous 
physical exercise to mduce free and full breathing is contra- 
mdicated m the case of children or older persons, the follow- 
ing exercises may be taken mstead and prove beneficial. 

1 Place the hands on the hips Bend the head back- 
ward, hft the chest as high as possible by takmg a long 
deep breath Then force the air out slowly while bringmg 
the head up agam (O’Shea and Kellogg) 

2 Stand erect and easily, legs together, arms by sides, 
palms mwards Make a fidl slow inspiratory effort, begm- 



<) 4 : PHYSIOLOGY 

mug and ending the movement ol th<* aims ab lollows 
Call) the dims outa\auls fioni the sides, hi‘e]nn» the jiaJms 
m the s«ime position, until the lc*\el ol the shouldcis is 
leached Continue the movement of tlie aims ii[maid&, 
and at the same tune turn th<‘ jialms iiiw.iids, so that they 
meet oveihead The ell)o\\s die kejit stifl Now tinn the 
palms oiitwdids and })iinu the aims down ^lo^\l\ to the 
original position bv tlie sides, exhaling meanwhile Com- 
plete the exhalation at the end of this movement by a 
general voluntaiy contiaction of all the muscles of cxpiia- 
tion, so as to emptv the lungs as completely as possible 
Bieathe in thiough the nose with the mouth closed, 
and endeavom to expand the chest fiom holow upwards 
Bieathe out through the mouth 
Repeat six to twelve times 

With a little piactice these exeicises can l)e soon learned 
Breathing Habits m Children The pi ojiei wav t o bi cathc 
is thiough the nose Cliildien do not know this and their 
paientsin.iv not <‘ilhei (.‘oiiseipuMith some ( hihlien, apart 
altogethei lioni anv <ib\ lous ( *inse, ( <nit muallv keep their 
mouths open a ml In eat he oiilv in this way, ami no notice 
IS taken of it Nasal obstiuition, Jn)we\ei is the most 
common cause, and in eveiv mstaiui* of nioutli-bioathiug 
in child I on the thioal ,iml nose should be lh<uonghly 
examined and suitable tieatment emjiloved when defects 
are discoveied Mouth-bieatlung leads to seiious mal- 
foiniation ot the jaws and teeth, and spoils the shape of the 
face It also mteifeies with the piojiei development of the 
body, and causes stunted giowtiu It also retaids mental 
development. 

Children should be encouiaged to cultivate the habit 

Quoted fiom ‘ Tlie CHiltuie of tlu* AUlomeii/’ b> the kind 
puLinibSiun of the publishers, Messis W illiani ilciiiuniiinn (Medical 
Books) Ltd 
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of breathing through the nose, and breathe deeply They 
should not be allowed to wear tight clothing round their 
chest or abdomen when takmg exercise or at any other 
time And they should be encouraged to acquire the habit 
of mamtammg a correct posture, no matter what they 
are domg — ^whether readmg, wntmg, sittmg, or standing 
If pomts such as these are attended to childien soon acquire 
the habit, if there is no throat or nasal trouble, of breathmg 
correctly 

VENTILATION AND ITS IMPORTANCE 

The term ventilation is derived from a Latin word ventus^ 
meaning wmd, and “ ventilate ” means “ to fan with the 
wmd or “ to open to the free passage of air It is to 
enable this to be done that mhabited rooms and buildmgs 
are provided with wmdows, doors, and other openmgs 
which at the same tune admit light and simshme The 
want of proper ventilation leads to the accumulation of 
dangerous impurities m the air, which cause sickness 
Expired air, it has been estimated, gives ofi about three- 
fifths of a cubic foot of carbonic acid gas eveiy hour 
A light IS speedily extinguished when put mto carbomc 
acid gas, and it is due to the accumulation of this gas and 
loss of oxygen that a burning candle gradually goes out 
when put mto a glass ]ar from which air is excluded by 
covermg it with a hd 

Expired air also contams a large amount of oigamc 
mattci, which consists of infinitesimally small particles of 
dead tissue and the foul gases of their decomposition This 
is the most m]urious impuiity m expired air It is con- 
tamed m large amount m the watery vapour, which, if 
collected and kept m a bottle, rapidly decomposes and gives 
ofi a most offensive odour Other impurities, such as 
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ammonia, a bubstauce called uiea aud mmoial mattei, aie 
also found in small quantities in expiicd an 

The peculiai sickly odoiii of ovojciowded and ludh 
ventilated looms, most noticeable on enteiiiig such places 
fiom the flesh air outside, is due not so much to the large 
amount of caibonic acid picsent as to the find oiganic 
mattei This loul mattei, although obtained in laige pait 
horn the lungs, is also given oft fiom dirty skins, diit} leet, 
duty mouths, deca}cd and diitv te(»th, and duty clothing 
The amoimt of oiganic mattei horn these sources present 
in the an uicicases in pioportion to the increase in the 
amount of caibonic acid gas It is for this reason found 
convement to judge of the extent ol the pollution of the air 
of a room by estimating the amount of caibonic acid gas 
present, which is moie easily done The carbonic acid 
should never exceed 6 paits in or 0 6 or three-fifths 

ot a pait in 1,000 paits of uir 

A simple way of showing the piesenco of ( ai bonic acid 
gas in the bic.ith is to bieathe into a dean bottle made of 
deal glass, poiu some fiesh linie-watei into the bottle, and 
shake it well The lime-watei will tnin milk) white owing 
to the carbonic acid combmimr with it A dudkv com- 
pound (calcium caibonate oi caibonate ot lime) is foimcd 

Other sources of impuiitics in the air are fires, gas jets, 
oil lamps, and candles, which, duiing combustion, like the 
lungs, use up the 0x3 gen of the air and give oft carbomc 
acid gas, watei\ vapour, pai tides of caibon, and othei waste 
products It has been estimated that two haid sperm 
candles, 01 one oil lamp, consume as much owgcn and give 
out as much carbonic acid as one man It has also been 
estimated that one batswing gas burner consumes as much 
oxygen and gives out as much carbonic acid as at least 
two men 

Carbonic acid and other foul and injurious gases, such 
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as stilplmretted hydrogen gas, are also given ofi m large 
quantities from decaying waste matter in dirty streets, 
drains, sewers, cesspools, latnnes, stables, cattle-sheds, 
overcrowded, badly selected, and lU-regulated graveyards, 
brickfields, marshes, manufactories, and other similar 
places The air may also contam portions of human hair, 
skm, fibres of dirty rags, the eggs of insects, and even the 
msects themselves No less than 200 different kmds of 
living creatures are said to have been found m the air 
The au of inhabited places may also be rendered impure by 
the presence of dust, which may be teeming with germs of 
disease, such as tvberouLom m particular. 

Impure air often causes headache, famtness, sickness 
and vomiting and diarrhosa, and those who live constantly 
in such air suffer from loss of appetite, sleeplessness, low 
spirits, and general bad health. The health of children 
more especially is liable to suffer from the effect of bad air 

Besides tuberculosis, impure aix may cause other diseases 
of the lungs, such as pneumonia and bronchitis, and it is 
a potent factor m the spread of such diseases as plague, 
diphtheria, dysentery, and even diseases of the skm and eyes 

Enteric fever and dysentery are often caused by dust 
gettmg mto Tmlk and water after they have been boiled It 
IS a well-known fact, too, that far more sickness prevails and 
more deaths occur m dirty cities, towns, villages, and houses 
than m places which are kept clean, and where the air is 
always fresh and pure. 

It is said that the death-rate from lung diseases is three 
or four times greater among working people from the dust 
caused by the nature of their employment than amongst 
other people 

From the foregoing observations the importance of fresh 
air becomes apparent Before, however, proceeding to 
discuss the subject of ventilation as a means of purifying 

7 



98 


PHYSIOLOGY 


air, it may be permissible to say sometlihig about tlio need 
of air, the kind of air that is best for .health, and what can be 
done by persons themselves to helj) to keej) the air pure and 
make ventilation an easier matter. 

The Need of Air. hire and lights go out when the 
air supply is cut of!'. On the otlier hand, tires burn more 
briskly when a liberal snp])ly of air is provided lyy blowing 
into them with a pair of bellows or through a piece of hollow 
bamboo or other tube, or using a punkah or fan. These 
effects are due entirely to the oxygen contained iii the air. 
Just as combustion is impossible without air, so human 
beings and animals could not live without it. The oxygen 
of the air we breathe purifies our blood, ena1)les us to make 
use of the food w’e oat, and fits it for the support and 
growth of our ])odies. It also produces heat, and thus helps 
to keep our bodies warm. Combustible substances burn 
with great rapidity in pure oxygen. In the same way, if 
W'C hreatluMl pure oxygen, our tissues w'uuld l»e ra])idly 
consmmul-' in fact, it wtmbi be im}M)Ssiblo to live. The 
o.KV'i'cu ot th(‘ air Is tlierefore mixed witli nitrogen gas, 
which dilutes ll;, and rendm's it. lit I’or Ineat liing. 

The Kind of Air Required. Air must- be as pure and 
fresh as possible Tiie purest air is to be I’ountl in the 
neighbourhood of tlie sea, on the t(>j>.s of mouutaius, and in 
country districts. Ozone is found in larger quantity near 
the sea than elsewhere. The most impure air is to be 
found in large cities and towns w'here there is much trade, 
and where manufactures are carried on to a large extent, 
and in all places wdiere the removal of dirt is neglected. 

How to Keep the Air Pure. Every attention should 
be paid to the careful construction and cleanliness of 
houses, streets, roads, drains, latrines, etc. Refuse of all 
kind should be immediately removed and carefully disposed 
of. There should be a liberal «ut>ply of wuiter for cleansing 
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purposes We should keep our houses, our bodies, and our 
clothes clean An outlet should be made for the smoke 
m cook-houses Cooking should not be done m sleeping- 
rooms Animals such as cows, buffaloes, goats, cats, and 
dogs should not be allowed to live m or near rooms occupied 
by human beings, and there should be free ventdation and 
sunshme Attention to matters of this kmd will help 
very considerably to keep the air from becommg con- 
tammated 

Ventilation is facilitated by the natural tendency of gases 
to mix with each other under the mfluence of wmd and heat 
This IS known as the diffosion of gases.” 

Just as smoke from a chimney or a pipe mixes with the 
air and gradually disappears, or as coal gas mixes with the 
air m rooms, so does the impure air of rooms tend to escape 
and mix with the fresh outside air The fresh outside air 
similarly tends to enter the rooms and mix with the impure 
air inside them 

The heated impure air is drawn m the direction of the 
fireplace, rushes up the chimney, and its place is taken by 
the cold pure air from the outside 

Gras flames enclosed m glass globes, open at the bottom 
and placed near openmgs commumcatmg with the outside, 
are sometimes used for ventilatmg purposes by creating a 
draught just as fires do. 

It IS not desirable dunng cold weather or m cold climates 
that one large opening only should be used for ventilatmg 
purposes. This method of ventilatmg may cause cold 
draughts and give nse to chills. Several small openmgs are 
better This not only avoids draughts, but the impuntieB 
of the air m every part of the room are thus more easily 
got nd of altogether or more evenly diluted European 
houses, on account of the colder climate, are constructed 
m an entirely different way from houses m India, and the 
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system of ventilation albo dilleib vciy mucli Valves m the 
walls near the ceiling aie sometimes used foi ventilating 
houses in Euiopean countiies The} act veiy much like 
the jhilmils of the doors and windows ol Ihc houses m India, 
which not only keep out the glaie ol tlie sun and ilie lam, 
but help to keep the loom cool, and allow the ficc cntiance 
of air. 

Ventilating tubes are also used lu Euiojiean bouses 
The air is admitted through openings in the wall neai the 



Fius. 44 ANJj 45 — V^l^TILATl<»^ Gloul, (Jas Light and 
Air aHAH 

• a, Slierringham vahe, b, Ellison’s bncks, c, Tobin’s tube 


floor, and carried up the in&ide of the wall to a height of 
6 or 8 feet The placing high up m the wall of bncks mih 
conical passages through them is another method which is 
sometimes employed The hot impure air being lighter 
than cold air rises and is allowed to escape by other openmgs 
placed near the ceihng 

Figs. 44; and 45 show two of the methods of ventilation 
]ust described. In cold countnes the combmed area of all 
the ventilating apertures should be about 24 squaie mches 
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for each person In the pla«ins of India much more may be 
allowed without any risk of cold bemg caught from draughts. 
In fact, sleeping-rooms have m many instances as much door 
and window space as walls, and for many months m the year 
are kept open all night m order to facihtate the free move- 
ment of the aur Electric fans and punkahs also keep the 
air m motion and cause an indraught of air from the 
outside 

Where expense has not to be considered rooms m houses 
m India are large and have high cedmgs, which is a great 
advantage when, owmg to the high temperature of the air 
at certam times of the year, it is necessary durmg the day 
to shut doors, wmdows, and jhilmils so as to keep the rooms 
as cool as it is humanly possible to do so and for protection 
against the glare of the sun The larger the room the longer 
it takes for the aar to become dangerously impure 

In the huts of poor Indians there is often no outlet of any 
kmd for the air, except through small cracks m the walls, 
chinks m doors, through the thatch, or between the tiles of 
the roof Thus the air becomes vitiated by smoke from 
fires during cookmg, by the breath of those hvmg m the huts, 
and m other ways 

It IS most necessary that provision should be made for 
the ventilation of staircases mto which foul air from aU the 
adjoining rooms finds its way An opening made m the 
roof will serve this purpose, but arrangements must be 
made to keep out the ram No house, the staircase of 
which IS not properly ventilated, can be healthy. Well- 
ventilated staircases help to remove the impurities of the 
air of adjommg rooms. 

Fans drwm by steam or otherwise are often used for 
ventilating the between-decks of passenger ships, engme 
rooms, large pubhc schools, mills, and other similar buildmgs. 
They do so either by supplying fresh air (propulsion) or by 
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foicibly withclia^Miig the imjmiitu s in tho air (o\tiaction) 
Most good c&ocied l»v tho latter met hod Tho foinici 
causes sliong diaiighis, and all the foul an is not puulied 
CoUtal an ^hajlb m which lues aio kept hurmng to 
create an upw^aid diauuht aio also somotimts used for 
ventilatuig pm|iosos Coal mines aie ventilated in this 
way Coinpiesscd an h.is aUo hocn used 
The cuhic cajiacilv of a loom is calculated l»\ multi])! vmg 
the length, biiMdlh, and height logcthoi Kach poison 
should, if ])i»ssi]ile, h«ive a (ubu space measniinr; i^ooo 
A loom 10 ieei long, 10 feet wKh‘, and 10 feet high would 
give this amount of cubic space Tho an in such a loom 
should be changed thice times houih In othci words, 
3,000 cubic feet of aii must be supjilied hoiuh to prevent 
the caibonic acid gas and othei impiuitics nccumulatmg 
to a dangoioiis extent In calculating tho cubic capacity 
ol a loom th(‘ span' occupied l»\ fin nit me should be 
deducted V loom which afloids les', than »30() cubic 
fcH't of space to esuh indiMdual is o\ cue lowdc'd fcSome 
yeais ngo the wiitei iiisp(*<tc'd and subiuiftc'd .i lepoit on a 
room m C.dc ulta, tin* ciibu cajiat it\ ol winch was ^>10 Icet 
Tins looni was occupicMl b\ c'lglit peisons, anouhng each 
pc'ison onl\ 70 cubic lc*et ol space* 'riieie is a case on 
lecoid, howe\ei, wbeic* a loom m Lc'icesici, in Kngland, 
contained si\ iieisons with onh "d cubic* fc'ct ot <in space 
each, and with tluec gas-lights binning (lleMiolds) 

The supeihcial aica, oi the tlooi sjiacc*, allowed to each 
poison should not be less if jiossible, than SO oi 00 square 
feet This is calculated b\ multiphing length and breadth 
measurements Much gieater cubic space and flooi area 
are requiied in hospitals Wheie it is not possible to give 
so much, as, for example, in schooliooms, mosques, temples, 
churches, thcaties, buildings fui public meetings, and all 
places in which unhealth) occupations aie earned on, but 
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which, are not continuously occupied, such as printing 
presses, shops, godowns, and mills, the very best means 
of ventilation should be provided The lest test of the 
%vfypwnty of avr %8 smell The amount of fresh air admitted 
into rooms or buildmgs should always be sufficient to pre- 
vent the smallest trace of smell being perceptible on entermg 
them from the fresh air outside 
Ooncladmg Remarks on Ventilation. Doors, windows, 
and other openings should be kept open as much as possible 
day and night Eresh air is especially needed durmg 
sickness The practice of shuttmg up doors and wmdows 
during sickness m Indian families is very common and 
exceedingly dangerous The evil is often mcreased by 
the smoke arising from burning logs of wood and lamps, 
for which, as has been already stated, there is no escape, 
and by the foul matter from the lungs and bodies of the 
large number of relatives and friends attending the sick 
The rooms, grouped round the courtyards of Indian houses, 
are often badly ventilated, because they depend entirely on 
openings m one wall facing the yard The importance of 
cross-ventilation cannot be too strongly emphasised 


THE STRUCTURE AND HYGIENE OF THE EYE, 
EAR, AND NOSE 

The Eye. 

The eye or organ of vision acts somewhat like a photo- 
graphic camera It is globular m shape, situated m the 
cavity or orbit of the eye, and protected by the bony walls 
which surround it The eye, behind, is connected with the 
bram by the opt%c nerve, which passes through a small 
opening m the base of the orbital cavity The white part 
of the eye-ball is a thick and hard membrane called the 
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BcUiohc coai The small louud glassy poition in front is 
called the cotnea 

Inside the sclerotic coat and suiiounding it is the chomd 
coat, which contains a net-woik of hno l)loodvcsscls and 
nerves The choroid coat, m its turn, is lined with a black 
layer called the lelma, a most sensitive stiuetuie on which 
objects looked at are depicted The lettm is connected 
with the biain by extremely delicate nerve fibies which form 
the optic nerve If the optic none weic (ut tluough our 
sight would be completely lost It is lealh, thciefore, 
the brain that sees and interpiets the impiessions conveyed 
to the eye fiom the outside woild Besides the thiee 
layers of the eye, which have been mentioned, there is 
behmd the cornea a circular mustulai cuitain — the ius 
The pupil of the eye is m the centie of the ms In a 
bright hght the pupil becomes bmall owing to the contrac 
tion of the ms, wheieas m a dini light the iiis relaxes and 
the pupil dilates The ms acts in a simihit wm\ when far 
and near objects ni(» looked at 
Between the coinea and Hie iii^ llieie is w small 
the antenoi or fionf chambn of the e\ e, ,it the hat k of which 
is the Cii/stalltHG IcHh The anteuoi thainbei eoiitams a 
watery fluid — ^the aqueonn humou) Behind the (lystalhno 
lens IS a much larger cavity, which contains a cleai jelly-like 
substance — ^the mtrcouB hiumut 
These filled-up cavities mamtam the c\e in its globular 
foim It IS by means of the lens that we aie able to see 
objects at varymg distances The lens lefiacts oi bends 
the rays of light passmg through it so as to make them fall 
on the retina and produce a picture of the objects looked at. 

The ooBjunctiva is a fine delicate membrane which covers 
the eyeball and hues the eyelids (Fig 46) 

The eye is capable of moving rapidly in every direction 
by means of small muscles connected with it above, below, 



STEUCTUKE OF EYE, EAE, AND NOSE 106 

and on either side, it is kept moist by a wateiy secretion 
which escapes from the tear gla^ids placed m the inner 
comer of the eye, and we all know how well the eye is pro- 
tected from dust, etc , by the quickly moving eyehds with 
its eyelashes, and how the eye-brows act as httle drams to 
keep perspiration out of the eye 



1, Cornea, 2, eyehds, 3, ins, 4, pupil, 5, lens, 6, suspensory ligament 
of lens, 7, retma, 8, ohoroid, 9, solerotio, 10, optic nerve, 
11, cavity of eyeball, 12, orbicularis palpebrarum, 13, recti 
muscles 

Hygiene of the Eye. Good eyesight is most essential to 
success m life, and the education of young people whose sight 
IB bad IS much mterfered with It is through the eye that 
we are able to appreciate light and colour, and the size, 
form, motion and position of objects m their relation to 
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one another Some of the commonest causes of disease of 
the eye and defective sight are over-use and strainmg of 
the eye by readmg m a bad light, reading books that are 
badly printed and printed in too small type and on glazed 
paper, foreign bodies gettmg mto the eye, draughts of cold 
air, glare, and the want of proper food and fresh air and 
general bad health 

Bbndness is often caused through disease, such as small- 
pox, and, frequently, by inflammatory diseases which have 
been badly treated or entirely neglected 
Any structure of the eye is liable to be affected with 
disease Conjunctivitis is about the only one which lay 
people may at times treat successfully with a weak solu- 
tion of boiacic lokoUi frequently apphed, and perfect cleanh- 
ness But even m such cases it is wise to get medical 
advice, as cases of conjunctivitis may not be so simple as 
they may appear to be 

Defective eyesight is obviously a condition which reqmres 
special care and attention Two forms of it occur among 
young persons — ^viz , hypermetrojna (Gr hypei^ beyond, 
met) on, measure, dps, eye) or long sight, and myopia (Gr 
myein, to close , ops, the eye) or short sight 
In the use of these terms some confusion has arisen 
A long-sighted person — ^that is, a person with hyper- 
metropia — can clearly identify distant objects, but is unable 
to distmguish close objects ^ — e g , prmt 
A short-sighted person, on the other hand, is unable to 
see distant objects, but, in most oases, can read prmt 
without trouble Persons with extreme short sight may, 
however, be unable to read 

The hypeimetiopic m long-sighted eye is shorter than 
normal, so that the rays of hght commg from an object 
are focussed behmd the retma, and thus fail to produce a 
distmct image They produce a blurred image instead 



STRUCTUEE OF BYE, EAR, AMD NOSE 107 


The myopic or short-sighted eye is elongfited oi egg-staped, 
with the result that the rays of hght, coming from an object, 
fall in front of the retina and produce an mdistmct image, 
and the person has to strain by gettmg closer to the object 
m his effort to form a sharply defined image The short- 
sighted person may ahnost close the eyes completely to 
shut out peripheral rays m order to be able to focus the 
object Hence the derivation of the term myopia 

Both these forms of defective eyesight produce nervous 
exhaustion through stram, and may cause squmt In 
both forms excessive nearwork should be avoided, and 
suitable spectacles worn to correct the defects. 

Defective lightmg is the mam cause of bad sight m schools 
The lii-efiects m both long sight and short sight are more 
or less the same After readmg for a short time the eyes 
begm to ache, then the head aches, and the person cannot 
see clearly If not attended to the eyes become wateiy and 
infiamed, and m the morning the eyehds are stuck together 
Even sickness and vomitmg may be caused by strammg the 


eye too much If readmg is given up the eyes get better, 
but get bad agam when study is recommenced It is most 


important that the eyes of school children should be carefully 


watched, as they often suffer from defective eyesight which 


is overlooked Suitable glasses wiU soon cure the evils of 


both long-sightedness and short-sightedness. 

Note well that m a healthy eye no straining of the eye is 


required to see properly. 

In order to save the eye, the following rules should be 
observed Books should not be too large and heavy The 


paper should be clean, white and smooth The letters 
should be large, well-formed and weU-prmted The spaces 
between the letters and between the words and hnes should 


be relatively wide, and the hne should not be too long 
The hght should be good and enter from the left side The 
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lessons should not be so long as to exhaust the power of 
attention. Beading while lying down is bad. 

The Ear. 

The ear or organ of hearing is subdivided into three 
portions— VIZ., the external, middle, and internal ear 

The external ear consists of the puma or shell-hke structure 
attached to the side of the head, and the auditory meatus 
or canal, the opening mto which is situated at the bottom 
of a laige hollow in the puma, called the concha (Lat concha^ 
a shell) 

The auditory meatus is about an mch m length and 
terminates at a structure called the ifum membrane^ or 
memhrana tympam (Gr tympanon, a kettle-drum) The 
outer third of the meatus is cartilagmous, and has on its 
surface near the opening small hairs attached to follicles 
or roots in the skm There are also mmute glands in the 
skm which secrete a sebaceous or oily substance, and others 
which secrete cerumen, familiarly known as the “ wax of the 
ear ” The hairs help to keep insects, dust, the germs of 
disease and other foreign bodies from getting into the meatus 
The secretions keep the skin moist The inner two-thirds 
of the meatus is of oss eous or bony structure and covered 
with skm m which there are no hair follicles or glands The 
meatus is tortuous m shape, and its bends serve to protect 
the drum-membrane, to some extent, from mjury and cold. 
The drum-membrane is attached to the floor of the meatus 
■m a slantmg durection towards the middle ear, and has near 
its centre a small conc ave depressio n known as the umbo . 
The drum-membrane separates the exEemal ear from the 
middle ear 

Sounds striking it are transformed mto vibratory move- 
ments and conducted to the middle ear The membrane 
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IS so highly sensitive, m a normal state, that the feeblest 
sounds are immediately responded to (Fig 47) 

The middle ear» tympannm, or tympamo cavity is only 
about half an inch m length and depth, and the sixth of an 



47 — ^DlAGBAM 07 THB TTi rnfAW Ear AS A WHOLE (AttEB 

Debiebbb ) 

1, Puma or auriole, 2, ezteroal auditory meatus, 3, tympamc 
membrane, 4, stapes attached to fenestra ovalis (yestibuii), 
6, bony portion of Eustachian tube, 6, cartilagmous portion, 
6', its mtemal orifice , 7, cavity of vestibule filled with perilymph , 
8, semi-ouroular canals with utricle, 9, promontory, 10, fenestra 
rotunda (coohless) with arrow mdicating tympanic orifice 
of cochlea, 11, tympanic cavity filled wiQi air, 12, cochlear 
nft.Tin.1 £lled with endolym^, united to sacoulus vestibuli by 
small canal, 13, soala vestiOTfia, 14, scala tympani terminating 
m fenestra rotunda, 15, apex of cochlear canal, where the two 
soalsB unite at 15', 16, cochlear a<]^ueduct, 17, vestibular 
aqueduct, 18, endolymphatic sac, 19, parotid region. 

inch m width at its ends, and even less than that in the 
middle. Although of such mmute size the cavity contains 
the following structuies. 

{a) Three am aJl boneb — ^the maiUeits or hammer bone, 
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the incus or anvil bone, and the stapes or stump bone They 
are so called from their shape 

(6) Two small muscles — the tensor t3anpani and 
stapedius 

(c) Ligaments and other membranous stmotuies which 
connect the bones and hold them m position 

(d) Nerve branches and bloodvessels 

There are also three openings m the cavity One forms 
the entrance to the Eustachian tube which commumcates 
with the pharynx at the back of the nose Another, called 
the fenestia ovahs (Lat fenestra, a wmdow), which has a 
membranous covermg over it, commumcates with the 
internal ear This opemng is oval m shape. The third 
openmg is also enclosed, and because it is round in shape 
it IS called the fenesti a rotunda It also communicates with 
the mtemal ear, and is mtimately associated with the 
cochlear portion of it (Fig 47) 

Descnption of the Strnctures m the Middle Ear. — The 
malleus has a head, neck, and handle, and two small pro- 
jections The head is rounded and articulates with the 
incus The articulatmg surfaces of these two bones are 
provided with an arrangement of ca tch-teeth strnctur es 
which dovetail and enable them to move together or separate 
as occasion may render necessary They separate, for 
example, when air is forcibly dnven mto the middle ear 
when blowmg the nose, or when, as is sometimes done, 
an IS purposely blown mto the Eustachian tube m certain 
afEections of the ear accompamed with deafness. If the 
bones were not separable the traction on them and the 
stirrup bone, which are all connected together and with the 
covermg over the fenestra ovahs, would cause senous damage 
to both the middle and mtemal ear The handle of the 
malleus is attached to the drum-membrane and thus estab- 
hshes contact with the outer ear 
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The incus has a body with which the head of the malleus 
articulates, and one long and one short process 

The stapes or stirmp hone has a head, neck, two &rwra 
or legs, and a foot-plate The legs ]om the head and the 
foot-plate togethk The head articulates with a small 
knob at the end of the long process of the anvil bone The 
foot-plate IS attached to the membrane covermg the fenestra 
ovahs The pu^po^se wl^ch the three bones serve is to 
convey the sound vibratoiy movements of the drum- 
membrane to the mtemal ear m which the receptive sensory 
nerve organs of hearmg are located Despite the complexity 
of the structure and arrangement of these three dimmutive 
bones m such a small cavity, they are so securely fixed that 
they en]oy the greatest freedom of movement 

The Eustachian tube is about an mch and a half m length 
It extends from its opening m the middle ear to its opening 
m the pharynx It is cartilagmous m structure, near the 
middle ear, for about an mch of its length The rest of its 
length IS of osseous structure Air passes through it from 
the pharynx mto the middle ear, and m normal cucum- 
stances the air pressure on both sides of the drum-membrane 
is equal In some diseases of the pharynx, such as adenoids, 
the entrance of air mto the tube is obstructed, oi the tube 
itself may become obstructed by catarrhal or othei mflam- 
matory ailments The air pressure m the middle ear is 
thus lessened, and, owing to the unequal pressure on the two 
sides of the drum-membrane, hearmg is impaued Adenoids 
are frequently the cause of deafness m children The same 
effect may be produced by the accumulation of wax m the 
meatus of the external ear or by puttmg oil, cotton-wool, 
or a finger mto the meatus, and m many other ways 

The tensor tyxnpani muscle, as its name imphes, mcreases 
the tension of the t 3 mipanic or drum-membrane This is 
induced when the muscle contracts 
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The stapedins muscle, by contraoting, pulls on the stirrup 
bone and the membrane covering the openmg leading into 
the inner ear to which it is attached The pmpose of this 
muscle is not qmte understood The foUowmg views on the 
pomt have been expressed 

1 That when the muscle contracts it pulls on the stirrup 
bone and increases the tension of the membrane to which 
it IS fixed and thus renders it less hable to be mjured or 
ruptured by violent movements caused by loud explosive 
sounds (MuUer) 

2 That the muscle, by contractmg, protects the eai from 
mtense and disagreeable noises by lessenmg the responsive- 
ness of the membrane' 

3 That the contractions of the muscle adjust the mem- 
brane to the better reception of sound vibrations, and are 
used, theiefore, m attentive listemng (Mack) 

4 That the muscles are kept constantly m play by sounds 
or sudden variations m the mtensity of sounds, and that 
the effort eicpenenced m listenmg mtently to soimds is also 
due to the contraction of the muscles (Hensen). - 

The internal ear or labyrmth consists of tortuous cavities 
m the petrous portion of the temporal bone, which is of 
dense and hard structure (Qr fetra, a rook). It is sub- 
divided mto an osseous and a membmnms labyrmth, the 
latter bemg within the former and constitutmg a replica 
or counterpart of it 

The osseous labyrmth contams a clear fluid called 
^pmhpnph The membranous labyrmth contains €7ido~ 
lymph These flmds have no communication with each 
other directly, and each has its own special function to 
perform 

The osseous labyrmth is composed of three bony structures 
— ^viz, the vestibule, semicircular canals, and cochlea. 
They are Imed with a thm fibrous covenng called penostemn 
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(Gr around, osteon^ a bone), which adheres closely to 
the bones and gives them a smooth surface 

The membranous labynnth forms a replica of all three 
bones 

The vestibule (Fig 47) is an oval-^aped cavity Its 
greatest measurement is about one-fifth of an mch and its 
smallest is only about one-eighth of an mch The vestibule 
IS so called because it forms the approach or entrance to 
the cochlea and is situated between the cochlea and the 
semicircular canals It is separated from the tympanum 
or nuddle ear by a bony partition m which are the two 
openmgs — ^fenestra ovalis and fenestra rotunda — already 
mentioned The inner wall, at its upper part, has a aTnall 
hollow with seveial perforations or openings through which 
fibae branches oi the vestibular nerve — a branch of the audi- 
tory nerve — ^pass to a dilated oval structure, situated above 
the hoUow, known as the saccule. Other fine branches are 
distiibuted to a more largely dilated structure called the 
utricle, which is situated close to the saccule but separated 
from it by a short and narrow canal The vestibular nerve 
also gives off branches which supply the membranous 
semicircular canals which open mto the utricle These 
canals, the utricle and the saccule, contain endolymph and 
form a channel which is contmuous with one m the cochlea, 
which will be descnbed further on 

The semiolrcalar canals are three m number and about 
one-third of an mch m diameter, except at the ends of three 
of their five openings into the utricle, which are dilated 
The dilated portions are called ampullae because of their 
shape (Lat ampulla, a flask) One of the canals is placed 
horizontally The other two are vertical. The ampuUse 
contam specialised sense organs provided with hair cells 
m which the fine fibres from the vestibular nerve end. The 
hairs attached to the cells project mto the canals It may 

8 
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conveniently be stated m this connection that the utncle 
and saccule contain somewhat similar sensory hair cells, 
among which are found small crystals of carbonate of cal- 
cium known as otohthSi or ear-stones (6r otos, ear, lithos, 
stone) There are no otohths m the ampuUary sense organs 
It has been thought the otohths act as a mechamcal stimu- 
lant to the ciliary nerve endings m the utncle and saccule 

The functions of the membranous semiciicular canals, 
the utncle and vestibule, are mtimately associated with 
the mamtenanoe of the body m the erect position, and for 
this reason the semiciicular canals and the vestibule aie 
sometimes spoken of as the stahc labyi inth The semi- 

circular canals are believed to 'play an important part m 
the regulation or co-ordmation of the movements of eqm- 
hbrium and locomotion The generally accepted view is 
that this IS due to the efiect of vanations m the pressure 
of the endolymph m the canals on the hair cells of the sense 
organs in the ampuUse And because the utncle and saccule 
m the vestibule have direct commumcation with the semi- 
circular canals, it is beheved that they give mfoimation 
regardmg the position of the head when at rest and when 
making non-rotary movements, and in this way supplement 
the functions of the semicircular canals on the supposition 
that they act especially in movements of rotation ” 
(Howell) 

It IS known that mjuries to the semicircular canals 
produce rotatory movements of the head and eyes, and that 
m certain afiections of the canals vertigo or giddmess, with 
a tendency to fall or rotate the head, may be a promment 
feature In some mstances surrounding objects appear to 
sufferers as though they were revolving round them 

Perception or ideas of space and direction are based on 
semicircular canal sensations and partly on muscle sense 
and visual and eye sensations ” (Howell) 
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The cochlea (Or kochlias, a snail) is so called from its 
resemblance to a snail’s shell It is conical m shape and 
measures about one-sizth of an mch from base to apex 
It IS about one-third of an inch m breadth at the base, but 
gradually gets less to its termination at the apex which forms 
the dome or roof of the cochlea The inner concavity of 
the dome is called the cupola (Lat cupa, a cup) 

The cochlea consists of the foUowmg structures 

1 A modiolus or central pillar, thick at the base and 
tapenng at the apex It has a mam central passage and 
numerous other passages runnmg through it, all of which 
commumcate and through which fine branches of the cochlear 
nerve, one of the branches of the auditory nerve, pass on 
their way to the end-organ of hearmg (organ of Corti), 
which will be described presently 

2 A lamina or thm plate of bone attached to the piUar, 
m its entire length, and coilmg round it two and a half 
times from base to apex, forming what is called the sjnral 
cavity and the outer wall of the cochlea at the same time 

3 A second lamina of bone projectmg from the modiolus 
mto the spiral cavity for a short distance only This is 
called the lamina spvralis ossea or bony spiral lamina, to the 
free end of which are attached two membranous structures 
— ^viz , the basilar membrane and the vestibykii mendnane 
These two membranes diverge from each other from their 
pomt of attachment to the bony spiral lanuna to the outer 
wall of the cochlea, to which they are also attached A 
triangular space is thus formed and runs m spiral form along 
the outer wall of the cochlea Because the space is entirely 
membranous m structure it is called at times the membranous 
cochlea It is also sometimes called the cochlear duct or 
canal And because it hes between two other passages m 
the cochlea, which remam to be described, it is at tunes 
called the scala media The membranous cochlea, it should 
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be noted, contains endolymph It should be noted also that 
it ends blindly at the apex of the cochlea, and has no com- 
munication with the two other passages in the cochlea 
At its lower end or base the duct commumcates, through 
a canal, with the endolymph m the saccule, utricle, 
and membranous semiciroular canals, which have already 
been described (see 12, Pig 47) 

We will now proceed to consider the two other passages 
m the cochlea referred to above 
By the union of the bony spiral lamma, which pro- 
jects from the central piUar a short distance into the 
spiral cavity, and the basilar membrane, the spiral cavity is 
divided mto an upper and a lower complete passage Each 
of these passages, so to speak, forms a spiral staircase, the 
Latin word for which is scala The upper passage is called 
the scala vestibuk because it commumcates with the vestibule 
of the inner ear (see 13, Fig 47) The lower passage is 
called the scala tympam because it is connected with the 
tympanum or middle ear (see 10 and 14, Fig 47) 

Both of these passages contam •penlynvph and com- 
mumcate with each other at the apex of the cochlea, the 
pomt of commumcation being called the h^cotre^na 
(6r hehx, spiral, trema, a hole) The penlymph m these 
passages, it should be noted, is contmuous with the pen- 
lymph throughout the rest of the osseoits labynwth 
4 Organ of Oofrt% (Fig 48). This is the essential organ 
of hearing It is situated on the basilar membrane and 
extends tiliroughout the whole length of the cochlea Its 
structure consists of an inner and outer row of firm cellular 
structures called the rods of Cortz, which lean against each 
other and form, with the basilar membrane as its base, what 
IS known as the tunnd of Oortz “ The arrangement of the 
rods has been likened to the keyboard of the pianoforte ” 
(Gray) The inner row contams about 6,000 rods and the 
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outer about 4,000 On the inner side of the inner rods is a 
row of what are known as inner havr cells, each surmounted 
with a brush of fine, stifE, haar-like processes On the outer 
side of the outer rod there are three or four successive rows 
of cells, of similar structure but longer, called outer hair cells 
“ The inner hair cells are about 3,500 m number, and the 
outer about 12,000 The middle layer of the basilar mem- 
brane consists of fibres, running radially, which, though 
umted to one another, are sufiiciently mdependent to be 
regarded as separate strmgs” (Howell) The whole structure, 



Fio. 48 — Sbctiok thbottgh tse Eijm-OsGAiir or thb Auditoby 
JNbbvb m THB CooELBA (Obgah ov Cobti) 

B M , Basilar membrane, 0 , OEmal of Gorti, B 0 , rods of Co*ti, 
I H and 0 H , inner and outer hair-oells, 8 G , sust^tacu ar 
oells, An, auditory nerve, m t , membrana teotona 
(From Starltng^a of Human Physiology J*) 

accordmg to Howell, is estimated to contam about 24,000 
strmgs varying gradually m length from the base to the 
apex of the cochlea, where they are longest, and resembling 
in general arrangement the strings of- a piano. The basilar 
membrane is regarded as the resonating apparatus of 
Cork’s organ 

5. The cochlear aqueduct (see 10 and 16, Fig 47) opens 
from the scala tympam near the fenestra rotunda, and 
commumcates wi^ the subwachimd space, situated between 
two of the coverings of the bram, which is filled with cerebral 
fimd 
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The physiological basis of the sense of hearing is discussed 
undei the heading “ The Nervous System ” (p 236) 

Hygiene of the Ear. We have seen how delicately the ear 
is constiucted It is for this reason easily mjured Diseases 
of the ear are extremely common, and when not properly 
treated are apt to cause defective heaimg and even deafness 
To be deaf is perhaps almost as great an affliction as to be 
bhnd Deaf people have great difficulty m gettmg employ- 
ment of any kmd The causes of deafness are colds in the 
head, cold air, exposure to wet, damp feet, chills after exer- 
cise, obstructed nostrils, and enlarged tonsils and wax m 
the ear Deaf people often become dull and stupid-looking 
Children who siiffer from deafness have a dehcate look, keep 
their mouth open, their jaws are badly formed and their 
teeth are all jammed together 
Colds m the head and bad throats often lead to mflam- 
mation of the imddle ear Bad teeth often cause severe 
pams m the ear The drum-membrane of the ear has often 
been ruptured by loud noises, blows on the ear, and by 
diving mto water If it is ruptured, foreign matter is apt 
to get mto the imddle ear and set up irfflammation and 
abscess The use of pins or other instruments for removmg 
wax from the ear is a dangerous practice, and should be 
avoided, and on no account should the ears be subjected 
to blows of any kmd Diseases of the ear should be attended 
to without delay (See also observations on “ foreign bodies 
m the ear,” p 128 ) 


The Nose. 

The nose, or organ of smell, has two openings — ^the na/res 
or nostrils — and two cavities or nasal passages which com- 
mumcate, m a straight direction, with the back of the throat 
through two openings called the posterior nares. A thm 




ria 49 —'Wb.ostal Seotiok of Nasal Possjbi, seen isom Behind 
(the Section passes thbough the Bach Molabs) (Apteb 
Litgiani ) 

1, Nasal septum, 2, upper, 3, middle, 4 , lower turbmals, 6, vault 
of palate. 


“ Ethmoid ” means sieve-hke The bone has numerous 
mmute opemngs through which fine branches of the olfactory 
nerve or nerve of smell pass to the nerve end-organ m the 
upper part of the nose The sense of smell is described 
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more fully elsewhere (see p 258) Bach nasal passage 
contams three thin, irregularly shaped bones attached to 
the outer wall at its upper part They project inwards 
and overhang the lower part of the passages. Because of 
their spiral shape they are called Pu/thinated bones (Lat tw bo^ 
twbimsy a whirl) (Fig 49) 

The nasal passages, at the back of the nose, open into 



7io 50 — Thb Upfeb Fabts of tee Aib Path and the Pood Patb. 
An adenoid growth is shown in the hinder part of the nasal chamber 

the pharynx This part of the respiratory tract is called 
the mao-fhoflrynaii. It is m this situation that adenoids 
form and cause nasal obstruction and mouth-breathing 
The Eustachian tube, described m the discussion of the 
ear, opens mto the naso-pharynx (Fig 50) 

H^ene of the Nose. The air, as it passes through the 
nose on its way to the lung, is heated by the blood con- 
tained m the rich supply of bloodvessels in the lower part 
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of the nasal passages, which is the real breathing part of 
the nose, the upper portion being mainly concerned with 
the smell-sense 

Dust and othei j&ne substances and the germs of disease 
are prevented, by the moist lining membrane of the nose 
and the tufts of hair-like structures m the nasal passages, 
from passmg through the nose The air passmg to the 
lungs IS thus filtered and purified The importance of 
keepmg the nasal passages clean, by simple dismfectmg 
nasal douches, at all times, but more especially during the 
prevalence of epidemic infectious diseases, will thus be 
apparent So sensitive is the Immg membrane of the nasal 
passages that the slightest irritation produces violent 
sneezing In this way dust and other foreign substances 
are forced out Picking the nose is an objectionable and 
dangerous habit, which is very common among both children 
and adults Septic diseases of the nose are often caused 
m this way through mjury to the lining of the nose by dirty 
finger-nails Such a practice should be avoided, and its 
dangers should be pomted out to children 

Blowing the Nose. The correct way to blow the nose is to 
blow one nasal passage at a time by closmg the other with 
a fibager The closure of both nostrils increases the normal 
pressure of the air m the middle ear, and this, during violent 
blowing of the nose, may mjure the minute structures m both 
the middle and inner ear Blowing the nose m the manner de- 
scribed, and at the same tune keepmg the mouth closed, may 
help to remove small foreign bodies m the nasal passages. 

TREATMENT OF MINOR AILMENTS AND ACCIDENTS 
Mmor Ailments. 

Ringworm of the Body (Fig 51) This disease is known 
under vanous Indian and English names Moore gives the 
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following “ Dad, dadiu, majee’s dad, denau, dhobi’s itch, 
washerman’s itch, Malabar itch, and Burmese ringworm ” 
The disease is caused by a vegetable parasite 
Treatment — ^Moore recommends Goa powder mixed with 
lime jmoe or vinegar to form a paste, which should be well 
rubbed mto the part at night for several nights m suc- 
cession The diseased part is thus bleached white, while 
the surroundmg healthy alnn assumes a deep, brownish- 
red colour, and becomes very tender The redness and 
tenderness soon disappear when the treatment is stopped 
When this powder is used old underclothing should be worn, 
as the drug stains clothing badly lodme is also useful, 
and may be apphed with a feather daily till the skm becomes 



Pig 51 — Ringwobm PTrsTous nsr Haib. 

very tender or until blisters form Strong carbohe acid 
solution of 10 grams to the ounce of water apphed with a 
brush may also be tned A very good remedy is whisk y 
or country hquor This may be rubbed into the diseased 
parts with aT piece of rag until the skm almost begms to 
bleed This is sufficient at times to cure the disease. 
The apphcation of Goa powder afterwards, however, will 
make a cure more certain Mercurial omtment has also 
been tried Goa powder or medicmes derived from it are, 
however, best of all 

Itch (Fig 52) This is a disease which is to be found 
chiefly between the fingers and toes It may also, however, 
attack the hips, wrists, and other parts of the body It is 
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caused by a small msect which bunows under the skin, 
where it lays its eggs, and where the young msects aie 
hatched Like rmgwonn, it causes intense itching The 
disease is spread from one part of the skm to another by 
this means, and it is also conveyed from person to person 
by direct contact, as m shaking hands The httle tunnels 
under the skm, and the spot where the eggs are deposited, 
can be seen with the naked eye In bad cases of the disease 
painful sores may f orm$ and the whole of the toes and fingers 
may become one mass of scabs 



Fig 52.— Thh Itch Insect 


Treatment — The best remedy is sulphui, which kills the 
msect and thus cures the disease. It should be apphed at 
mght to the parts afEected, or, if the disease has spread 
es^ensively, it may be necessary to apply the sulphur to 
every part of the skrn from the neck to the toes A hot 
bath should be taken before domg so One ounce of 
sulphur m powder mixed with 4 ounces of ghee makes a 
good omtment for the treatment of itch It should be 
applied every night for three or four nights No clothmg 
which has been worn by the sufferer should be agam used 
after the disease is cured until it has been thoroughly boiled 
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Lice (Pig 63) are too well known to need description 
They are found chiefly in the head, but also in other parts 
of the body They cause great imtation, and often severe 
inflammation of the affected parts The animals themselves 
are easily killed, but their eggs, which stick to the hair, 
are very difficult to destroy 

Treatment — ^Mercury omtment and caibobc acid are the 
best remedies These may be obtamed at a chemist’s 
shop or charitable dispensary CyUm in a solution of 
^ ounce to a gallon of water is said to prove most efficacious 



Fig 63 

a, The head louse, b, nits on hair (magnified), c, same (nat size) 

m gettmg rid of lice After washmg the head thoroughly 
with soap and water, half a pint or so of this solution is weU 
rubbed mto the haix and scalp The use of combs helps to 
get nd of the insects and their eggs Cleanlmess is the 
best means of prevention 

Bound Worms (Pig 54) Bound worms, which closely 
resemble earthworms m appearance, are very common 
among those who are careless m their habits and indifferent 
as to what they eat or dnnk They may be a foot m length, 
and often exist m very large numbers m the human system 
They inhabit, chiefly, the small mtestme They are some- 
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tunes vomited or may escape m the discharges from the 
bowels They are supposed to get mto the system m 
drmkmg water The disease has been known to prevail 
m India m almost epidemic form, Europeans and Indians 
alike sufiermg 

Treatment — Round worms may be got nd of by clearmg 
out the bowels as carefully as possible with a dose of castor 



oil and takmg 4 or 5 grains of santonm powder early in the 
morning before taking any food Children, of course, do 
not require such big doses of santonm 
Thread Worms (Fig 66). Thread worms are small white 
worms which occupy the lower part of the bowel where 
they cause intense itching They may exist m thousands. 
Children are the most common sufierers 



Fig 66 —Tub Thbbad Worm 


Treaiment — ^A teaspoonful of common salt m a quarter 
of a pmt of tepid water injected into the bowel is a useful 
and simple remedy The bowel should be made to empty 
itself before using the mjection 
Tape Worms (Fig 56) Tape worm is not a very common 
ailment m India It is caused by eating diseased and imder- 
cooked meat such as pork 
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Treatment — The proper treatment for tape worms is to 
first thoroughly empty the bowel with castor oil and then 
take a dose of the extract of male fern on an empty stomach 
Those who suffer from worms of any kmd should consult a 
doctor, or, if poor, go to a chaiitable dispensary for advice 
and treatment 

Famting. Fainting is due to weakness and sudden 
failure of the action of the heart The patient becomes 
pale, a cold sweat breaks out on the face, the pulse becomes 
weak and fast, and vomitmg may take place The attack 


d 


Fig 66 — ^The Tape Wobm 
a. Its head (znagmfied), 6, joints (natural size) 

does not last long Sudden severe pam, such as is caused 
by a severe spram, often causes famtmg 
Treatment — ^Pure fresh air is the best remedy The 
patient’s feet should be raised, and, if the famtmg takes 
place while the person is sittmg, the head should be bent 
forward between the knees The dress worn at the time 
should be loosened, cold water may be apphed to the face, 
smeUmg salts to the nose, and a httle brandy, sal volatile, 
or other stimulant may be given 
Epilepsy, although at times serious, is an ailment m 
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winch first aid can at least be given, and may therefore 
justifiably be included in the category of ailments now 
being considered 

Suddenly, without warning at times, peisons who suffer 
from this disease give a shriek and fall to the ground 
It has for this reason been called “ fallmg sickness They 
froth at the mouth, and if the tongue is bitten, as it often 
is duimg attacks, the froth may be stamed with blood 
The face turns blue The muscles of the body are at first 
rigid or stiff, and then become convulsed The patient 
IS unconscious, and knows nothing about what is gomg on 
around Breathmg is noisy Children, when gettmg their 
teeth, or suffermg from worms, often get fits of this kind 
called convulsions, which resemble epilepsy 
Treatment —The clothing of the patient should be 
loosened, especially about the neck, so as to make the 
breathing easier A piece of cork or wood should be put 
between the teeth to protect the tongue. The patient 
should be put on his back It does no good to throw 
cold water on the face or give anythmg to dnnk The 
attack will soon pass off if the patient is kept qmet and 
allowed plenty of fresh air When children get fits of the 
kmd referred to above a hot mustard bath and apphcation 
of cold to the head is the best treatment 
Diarrhoea. Diarrhoea is looseness of the bowel The 
most common causes of diarrhoea are bad food, tamted fish 
and meat, unnpe or overripe fruit, uncooked or badly 
cooked vegetables, polluted water, impure air, and chills 
Malaria often causes diarrhoea, and is one of the chief symp- 
toms m cholera and enteric f evei 

Treatment — This depends on the cause If it is caused by 
eating bad food, the patient may be made to vomit and a 
dose of castor oil given with benefit In food poisoning 
a sahne purgative, such as Epsom salts, should be given 
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Tins quickly gets nd of some of the poison, if not all 
If it IS due to any other cause, such as a chill, opium 
or chlorodyne may prove useful remedies Laudanum is 
the best form m which to give opium It should be given 
with great care, and more especially m the case of mfants 
It IS sometimes better to give no food for some hours, and to 
restrict the patient to sips of cold water if theie should be 
vomiting On signs of lecovery the diet should consist 
of milk, nee, arrowroot, or bread and milk, given m small 
quantities often The patient should be kept Ijong down 
The entire body, but especially the belly, should be kept 
warm. A flannel bandage or kummerbund is useful for 
this purpose When cholera is prevalent, diarrhcea should 
be attended to at once 


Mmor Accidents. 

Foreign Bodies in the Eye. Foreign bodies in the eye, 
such as flies, dust, particles of charcoal and so foith, can be 
best removed with the comer of a handkerchief, or dean 
lukewarm water may be allowed to flow mto the eye A 
drop of sweet oil is useful when an 3 i 1 iimg bums the eye 
The eye is a very dehcate and sensitive organ, and, with the 
exception of simple cases such as those mentioned above, 
all cases should be treated by a doctor who has made it an 
object of special and careful study 

Foreign Bodies m the Ear and Nose. Children often put 
small objects, such as slate pencil, peas, beads and the 
stones of frmt mto their ears and nostrils, where they some- 
times remam for years. Peas have been known to sprout m 
a child’s nose. Insects may And their way mto the ear and 
give nse to much alarm Sough treatment might push the 
foreign body further mto the ear or nose, or severe bleeding 
from the nose might take place. The ear is still more deh- 
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cate, and attempts to remove foreign bodies might injure the 
drum-membrane of the ear or set up severe inflammation 
Careful syrmgmg with lukewarm water is the best way to 
remove foreign bodies from the ear The syrmge should be 
pomted shghtly upwards towards the top of the patient’s 
head, and the outer ear pulled backwards and downwards 
to open up the canal. A drop or two of any kmd of sweet oil 
poured mto the ear will prevent msects movmg about m 
the ear and they can be synnged out of it Foreign bodies 
are sometimes easily removed from the nose It is always 
safest and wisest, however, to get a doctor to remove them 
Foreign Bodies m the Throat. Foreign bodies m the 
throat of a child may be removed by holdmg the patient 
up by the heels and tappmg the back sharply The inside 
of the throat may be tickled to mduce vomiting, and m this 
way the foreign body may be dislodged and got rid of 
Sometimes the foreign body, such as a flsh bone, can be 
seen and easily removed with the fingers Even when not 
seen the foreign body may be withm the reach of the fingers, 
and in this way can sometimes be removed 
In cases where the life of the patient is endangered no 
time should be lost m sendmg for medical or surgical aid 
Bums and Scalds. Bums are caused by dry heat, such 
as a hot iron Scalds are caused by moist heat, such as 
steam or boibng water Injuries of this kmd are very 
dangerous, more especially m the case of old persons and 
children The larger and deeper the mjury the greater the 
danger Death from shock often follows severe bums and 
scalds The patients sometimes die from diseases of mtemal 
organs foUowmg such mjunes 
Treatment — ^First remove the object that may be causmg 
the bum or scald, or remove the patient If the clothes are 
on fire the patient should be made to he down, and covered 
with a blanket or other thick covermg, to put out the 
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flames Water is also useful, and m the case of oil flames, 

sand 

The bum or scald should be immediately covered up 
with cotton-wool, or a thick layer of rags dipped m cairon 
oil to keep out the air Canon oil is made of equal parts 
of bnseed oil and lime water If no Imseed oil is at hand, 
ohve oil may be used instead The wool or rags will stick 
to the burned or scalded part unless kept well soaked with 
the oil Oil IS also useful m helpmg to remove any of the 
clothing that may be stickmg to the part After the fiist 
two days or so, carbolic oil will be found useful in treating 
the afiected part If the patient suflers from famtness, 
stimulants should be given and the feet kept warm 
Bruises are accompamed by swellmg, blueness of the 
mjured part, and pam The blueness is caused by the 
rupture of some of the small bloodvessels, and the escape 
of blood therefrom mto the surroundmg paits 
Treatment — ^Eest and the apphcation of cold at Bust, 
and warmth afterwards, is the proper treatment The part 
should be raised 

Sprains. The ]omts are the seat of m]ury m sprams 
They are caused by the sudden twistmg and teaimg or 
rupture of the ligaments which support the jomts Swel- 
hng takes place all round the jomt 
Treatmmt — ^Eest, pressure with a Arm bandage, and heat 
are the best form of treatment at flist If the swellmg and 
pam contmue to mcrease, the pressure should be removed. 
When the pam and swellmg begm to pass away oil or some 
liniment should be apphed, and the part weU rubbed with the 
hand Gentle movement of the jomt is good at this stage, 
for if the jomt is kept at rest too long it will become stifl 
Stings. The stmgs of wasps and other msects can best 
be treated by applymg a strong solution of ammoma 
to the part This stops the itohmg caused by formic 
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acid, whicli 18 introduced mto tlie skin through the 
stmg Soap IS sometimes used It should be apphed to 
the part freely Glycerme and oil are also useful If the 
stmg IS left m the skm, it should be removed The stmgs 
of some of these small animals, such as wasps, if numerous, 
may be dangerous to «the life of the patient If the 
symptoms are severe, it may be necessary to give the 
patient stimulants 

Dog Bites. These may be tnvial in nature or serious 
In ordmary cases the wound should be thoroughly cleaned, 
freely treated with lodme, or by applymg some caustic If 
there should be the slightest suspicion that the dog that has 
inflicted the wound is suffermg from rabies (hydrophobia), 
the mjunes should be cautensed with a hot wire and arrange- 
ments made to proceed as soon as possible to a Fabteur 
Institute for anti-rabic treatment 

The above observations apply to bites of any rabid 

fl.mnnfl.1fl 

Snake Bites. Some snake bites are harmless Others 
are deadly poisonous If there is any doubt on the pomt 
the best thmg to do is to treat the bite as a poisonous one 
A piece of strmg should be tied flimly above the seat of the 
bite, and other pieces at short distances one above the other 
The ligatures should not be kept on too long, or, as was 
said when dealing with bleeding, the part will die If 
there is no wound about the lips or inside the mouth, the 
wound may be sucked The mouth and lips should after- 
wards be wdl washed and disinfected Bleedmg from the 
part which is bitten should be encouraged Wounds may 
be made with a small knife to cause free bleedmg and 
permanganate of potassium powder should be well rubbed 
mto the wound The bitten part may be, and sometimes 
IS, cut out Fingers even have been amputated The 
wound may be burnt with a hot iron, or some strong acid 
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such as nitric or carbolic acid may be applied Ammonia 
m the form of sal volatile should be given fieely as a 
stimulant Brandy is also good m cases of this kind The 
use of what is called anti-venom serum has been attended 
with good results in many cases of snake bite In snake 
bites, as m other senous cases, a doctoi should be called m 
to treat the patient 


THE TEMPERATUEE OF THE BODY AND ITS 
REGULATION 

The normal temperature of the body is about 98 4; degrees 
Fahrenheit, and m a state of health is the same and remains 
constant irrespective of climatic or other conditions Heat 
is being constantly produced m the body by the oxidation 
of foodstuffs Muscular activity is its chief souice, the 
liver bemg second m importance All the organs of the 
body, however, m performing then various functions, 
produce heat If provision were not made foi gcttmg nd 
of some of the excess heat produced at times, the tempera- 
ture of the body would not be able to be mamtamed at its 
normal level 

‘'A nerve centre for the regulation of temperature is 
said to exist m a part of the bram called the sPnatum, 
and the^ nse of temperature which occurs durmg fevers is 
attributed to the stimulation of the centre by the toxic 
products of the infectious process ” (Roberts). 

Regulation of the temperature is affected by loss of heat 
by (a) radiation, (6) conduction, (c) evaporation of sweat 
from the skin and watery vapour from the lungs, (d) the 
discharges from the body, (e) cold, and (f) by heat indirectly. 

Radiation is the passage of heat from the body through 
the air to its sunoundmgs If a person sits too long m a 
cold room the hands and feet get cold, and shivermg occurs 
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This indicates that the loss of heat by radiation is too 
great 

Conduction is the transmission of heat by a conductor 
Some articles get hot more quickly than others That is 
to say, they are better conductors of heat than articles 
which take a longer time to get hot Iron, for example, 
gets hot more quickly than wood and is therefore a better 
conductor of heat than wood Cotton conducts heat 
readily, and for this reason clothmg made of cotton 
material is made use of m hot countries to keep the 
body cool Fur, wool and silk, on the other hand, are 
non-conductors of heat, and clothmg made of such materials 
are worn in cold countries to keep the body warm They 
are often worn when they should not be, and their 
wearers get uncomfortably warm and feel fatigued m 
consequence 

Evaporation. Durmg hard work or exercise mvolvmg 
great muscular exertion the bloodvessels of the skm become 
dilated, more blood passes through them, and the circula- 
tion is more rapid and less heat is radiated The skm m 
consequence becomes hotter The sweat glands are stimu- 
lated to greater activity, and sweat is exuded through the 
pores of the skm m large amount By the eyapoiation of 
the sweat loss jof heat takes place If this did not happen 
the temperature of the body would rise Sudden coohng 
of the skm after hard work or exercise is dangerous The 
blood m the heated skm may be driven mwardly and cause 
congestion of the lungs or other organs And as air m 
motion causes rapid evaporation of sweat sittmg m a draught 
when the skm is hot and perspirmg freely should be avoided 

Heat. Spongmg the body with hot water is sometimes 
used to reduce temperature in cases of illness The apph- 
cation of warmth to the skm dilates the bloodvessels m the 
same way as exercise does Loss of heat by radiation 
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follows, and the temperatuxe may be reduced a degree or 
more and make the patient feel better 
Cold, even m the form of ice packs, may be used, when the 
temperature of the body rises dangerously high, with the 
object of efiectmg loss of heat as quickly as possible The 
danger of contmued high temperature is failure of the heart 
owing to paralysis of the nerve centre which regulates its 
action 


BXEECISB, EBCRBATION, EB8T AND 8LBBP 

BxEBasE IS essential to the mamtenance of the body m 
an active and healthy state Besides mcreasmg the size 
and strength of the muscles, it promotes the activity of the 
functions of aU the bodily organs The action of the heart 
IS quickened, more blood passes through the lungs than at 
ordmary times, and more air and, consequently, more 
oxygen are inhaled, and more carbomc acid gas and other 
impurities from the blood are exhaled More blood also 
circulates through the skin, as is mdicated by the profuse 
perspiration which takes place durmg exercise, and waste 
products m large amount escape m the sweat Besides 
punfymg the blood, well-regulated exercise mcreases the 
muscular tone of the heart, improves the appetite, promotes 
digestion, and prevents constipation. The mental faculties, 
moreover, are strengthened by the improved quality of the 
blood supplied to the bram 

Fonns of Exercise. The forms of exercise are numerous 
We should select whichever form suits us best, whether it 
be nding, gymnastics, bicydmg, walkmg, cricket, tennis, 
football, hockey, golf, rowing, the use of dumb-bells, or 
wrestling 

The forms of exercise taken should vary so that all the 
muscles of the body may be kept m good condition 
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The painful feeling m muscles which are brought mto 
action after prolonged rest and mactmty is due to wastmg 
and weakness of the muscular tissue owmg to disuse 
Exercise, such as rowmg, brmgs the abdommal muscles into 
action and increases their strength They are thus enabled 
to support the mtemal organs and render greater help in 
the emptymg of the bowel Deep-breathing exercfieee 
develop the muscles of the chest and help to keep the 
spme straight Smmming mvolves the use of most of 
the muscles of the body and quickens breathing and the 
action of the heart Lawn tennis not only causes quickness 
and accuracy of movement but improves judgment, and 
has thus a good mental efiect as well as a physical one 
Football, cricket and hockey are considered to be the best 
forms of exercise for children The most convement form 
of exercise, however, and the one which most people perhaps 
prefer, is walking Than a quick walk, no form of exercise 
IS more health-giving In ordinary breathmg 480 cubic 
mches of air are taken mto the lungs every minute Durmg 
walking at the rate of four miles per hour, 2,400 cubic 
mches are inhaled per mmute, and at the rate of six miles 
per hour the amount of air inhaled is 3,360 cubic mches 
per mmute When walkmg the head should be kept erect, 
the shoulders weU back, the abdommal muscles retracted, 
and the hips allowed freedom of movement And the habit 
of breathmg deeply while walkmg should be cultivated 
It is supposed that a walk of nme miles dady is sufficient 
for a man whose duties durmg the day are of a sedentary 
nature (Parkes). (gymnastics and other forms of exercise 
which mvolve mtncate and skilled muscular movements 
can only be learned by mstruotion and experience 
Buies as to Exercise. Exercise should be taken dady, 
and preferably m the open an, or, durmg wet weather, m 
an open shed with a roof over it Simple forms of exercise 
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which call the muscles of the chest and abdomen into action 
can be taken mdoors with the wmdows open Exercise 
should never be excessive Gaspmg for breath and sighmg 
are due to the engorgement of the lungs owmg to excessive 
exercise, and mdicate that rest is required Tight clothing 
of any kmd should not be worn while taking exercise as it 
mterf eres with the free movements of the chest and abdomen 
Alcohoho drinks durmg exercise are contra-mdicated. 
Water may be taken, however, m small quantities at short 
mtervals, but never m large amount when exercise is 
fimshed Small pieces of ice, when sucked, or the juice of 
a lemon are refreshmg and safe Fatty food is of great 
benefit to those who take much exercise 
Dr John Campbell, of the New Health Society, London, 
who IS an authority on the subject, has stated that m his 
experience there is nothing better than honey as a heart 
and muscle stimulant, and a source of energy m tiammg 
for sports and athletics, and that there is no better food 
for muscular fatigue He advises its use as follows 
Training — 2 ounces daily spread over the day’s diet 

J to 1 ounce twenty mmutes before the start. 
The same routme for the quarter and half mile 
Rowing — 1 to 2 ounces thirty mmutes before the start. 
FootbaU . — 1 to 2 ounces thirty mmutes before the start, 
and honey and lemon at mtervals 
Boxing . — 1 to 2 ounces thirty mmutes before start If 
muscular exhaustion shows, a tablespoonful at such mtervals 
as may be deemed expedient 
Long-Distance Oyclmg — Honey whenever nutriment is 
taken and on the road Frotem is required m a digestible 
form as well m long-distance events 

Walking . — Honey at regular mtervals on the road 
Dr Campbell says that he has seen remarkable results m 
boxing and racmg ovei and over agam while actmg as 



EXEECISE, EECEEATION, BEST AND SLEEP 137 

scientific adviser to a famous football and athletic associa- 
tion, and feels certam that honey is the one food that can be 
taken with certamty of results He adds “ Sometimes 
honey disagrees — though this is very rare — ^then malt 
extract or brown cane sugar may be substituted ” The 
above observations have been culled from Health Notes, 
by Sir W Arbuthnot Lane, Bart , President of the New 
Health Society, which appeared m a recent London daily 
paper (the Daily Mail)* 

Recreation. Recreation and exercise are usually con- 
sidered to mean the same thmg, and it is difficult to draw 
a distmguishmg hue between them Gardenmg, eg , 
described m a leafiet issued by the New Health Society 
as a most healthful pursmt, smce diggmg, weeding, etc , 
involve much abdominal movement It is a restful reciea- 
tion for bram-workers In this sense lecreation would 
imply muscular exertion after mental work, and rest from 
exertion of that kmd after hard muscular effort In what- 
ever sense the term may be used, the object of recreation is 
to keep the body and the mmd m a healthy state Just as 
long-continued and excessive muscular endeavour may 
cause physical ailments, serious mental breakdowns may be 
induced by prolonged mental stram and anxiety, and in both 
mstances a complete rest is necessary to enable the tired-out 
cells of the muscles m the one case and those of the bram 
m the other to regam their normal strength The forms 
of recreation are innumerable, and mclude hobbies of all 
kmds Some people are keen on fishing and shootmg, 
others take to amateur photography, p a i nt m g and sketchmg, 
or mterest themselves m the cultivation of flowers Others 
are fond of music and musical recitals Others derive 
pleasure from a stroll m a pubhc park or garden or along 
a nver embankment. Others prefer gomg to a theatre or 
picture show. Innocent amusements of this kmd, which 
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divert the thoughts from the cares and anxieties of life, 
are useful forms of recreation and a pleasant way of spending 
one’s leisuie hours 

Rest and Sleep. Best of body and mind is as much 
needed as exercise for the mamtenance of good health It 
IS durmg rest that the repair and the renewal of our tissues 
take place Rest is obtamed chiefly during the hours of 
sleep Sleep has for this reason been called “ Nature’s 
sweet restorer ” Sleep is most sound and refreshmg in 
rooms which are quiet, dark, well ventilated, and neither 
too hot nor too cold Great heat prevents sleep, and 
prolonged sleeplessness brmgs on lU-health. It is for 
this reason that punkahs, electric fans, and other artiflcial 
means of producmg a feelmg of coolness m the air are used 
m India durmg hot weather Hard beds are more healthy 
to sleep on than soft beds It is a mistake to he upon 
floors They may be damp, or foul air from the underlying 
ground may be inhaled Fever, dysentery, chills, and 
rheumatism may be caused in this way There is, more- 
over, great danger of bemg bitten by snakes oi other 
poisonous ammals The use of raised beds is strongly 
recommended In order to enjoy a good mght’s rest it is 
important that our beddmg should be clean The clothing 
which we wear at night should be made of some light 
wooUen material. Lmen sheets should be used, and the 
under covermg should be made of the same material. 
In the mormng bedclothes and bedding should be well 
aired and exposed to the sun, and as much air admitted 
to our bedrooms as possible Durmg sleep our heads should 
not be covered This leads to rebreathmg the foul air 
exhaled from the lungs For this reason two persons should 
not sleep m the same bed Separate beds should be used 
Animals should not be allowed to sleep m bedrooms as they 
deprive the air of some of its oxygen and give ofl impunties 
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from their lungs, and thus the air becomes more vitiated 
than it otherwise would be 

Lamps, candles and charcoal fires also, as we know, 
vitiate the air, and should not be kept bummg m bedrooms 
if it IS possible to do without them Cookmg should always 
be done m cook-houses, and never in sleepmg-iooms 
Sleepmg-rooms should contam as bttle fuxmture as possible, 
as furmture takes up air space Mosqmto curtams are 
extremely useful as a protection agamst mosqmtoes, whose 
bites disturb sleep and convey the parasites of malaiial 
fever We should not retiie to rest on empty stomachs, 
because even duimg sleep the heart, lungs, and other 
organs continue to work, and require to be nourished A 
light meal not only supphes the energy to enable our organs 
to perform their duties durmg the hours of sleep, but also 
assists m mducmg sleep We should not retire to rest 
immediately after eatmg a heavy meal The heart and 
stomach are both situated on the left side of the body, and 
close to each other, although separated by the diaphragm 
or midriff A full stomach mterferes with the free action 
of the heart, a person should not therefore go to sleep 
lymg on the left side It is better to he on the right 
side Palpitation of the heart, which is a common com- 
plamt, IS often caused by pressure of the stomach on the 
heart This happens when the stomach is distended with 
gas ansmg from mdigestion In cases of sleeplessness it is 
best not to struggle to go to sleep Sleep often comes when 
least expected, and to struggle to go to sleep ofteu makes 
the sleepless feelmg much worse The use of drugs to mduce 

sleep should be strictly avoided except under medical 
a^Yice 

The Amotmt ol Sleep Beqtuied. “Infants require 16 
hours of sleep every 24 hours, children of two years of age 
require 14 hours. 
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Childien foux years of age require 12 hours 
„ eight years „ „ 11 „ 

„ twelve years „ „ 10 „ 

“ At sixteen years of age 9 hours are needed Women 
need 8 and men 7 to 8 hours of sleep Old people require 
more ” (Reynolds) 



PART II 

PUBLIC HEALTH 

INTEODUCTION 

PuBUo health or pubhc hygiene — ^as distinguished from 
personal hygiene which relates to individuals separately, 
and the part each one plays in the maintenance of one’s 
own health and m the prevention of disease — ^is concerned 
with the health of commumties or the pubhc in general, 
and the conditions which cause or spread diseases and 
the measures adopted for their prevention But as progress 
m pubhc health depends largely on mdividual effort both 
branches of hygiene must necessarily be considered together 
Personal Hygiene teaches us how to hve, where to hve, 
what food to eat and what to avoid, what water is safe to 
dunk and what is dangerous and unfit for use It also 
teaches us how to construct our houses, and the dangers of 
hvmg m dirty and overcrowded houses and locahties It 
enables us to select the kmd and quahty of clothing we should 
wear, and the kmd and amount of exercise best suited for us 
It teaches us that rest is required for both body and mind, 
the value of sleep, the evils of the use of alcohol, tobacco, 
opium, cocame, and many other debihtatmg drugs. Peisonal 
hygiene, m short, teaches us what to do m order to prevent 
disease and keep our bodies m an active and healthy state 
PaUio Hygiene deals with the construction of houses, 
the making and cleaning of roads, drains, sewers, latrmes, 
stables, and cattle-sheds, and the disposal of all kmds of 
refuse m towns and villages. It also deals with the supply 
of water and the prevention of the pollution of water and air, 
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and the adulteration of food supplies Pubho health has 
also to do with the notification of infectious diseases, the 
measures needed to prevent them from spreading, and the 
registration of births and deaths 
The high death-rate in India is due chiefly to pieventable 
diseases, no less than seventy-eight deaths per hundred 
being due to such ailments as cholera, small-pox, plague, 
malaria, dysentery, and other bowel affections 
The total annual death-rate throughout the whole of 
British India, which has a population of 250,000,000, is 
estimated to be about 30 per 1,000, as compared with 12 
per 1,000 m Great Bntam , and the total number of deaths 
yearly about 7,000,000 Owmg to the excessively high 
death-rate and mefficiency among the labouring and other 
classes through illness due to, for the most part, preventable 
disease, Mr 6 Bransby Williams, Chief Engmeer, Public 
Health Department, Bengal, has calculated that the deaths 
from preventable disease m India represent in monetary 
value a yearly loss of 75 crores of rupees, and sickness a loss 
of 135 crores, or a total of over 200 crores of rupees or 
£140,000,000 This represents a loss of 8 rupees per head 
of the population yearly Mr WiUiams has pomted out 
that — so far as Bengal, excluding Calcutta, is concerned — 
only about 2 rupees per head were spent on pubhc health 
durmg the year 1922, and that the amount set apart by 
district boards for expenditure on medical rehef, vaccination, 
and samtation was only one-third of an anna per head 
Mr Williams has ascnbed most of the poverty existmg m 
India to the high death-rate and sick-rate from preventable 
disease, which he considers could be, to a large extent, 
reduced but for the lack of mterest m sanitary reform on 
the part ahke both of electors and their representatives 
on mumoipal and other councils Mr Williams further 
considers that it is the duty of such councils to give greater 
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finanoial support themselves to pubhc health schemes, 
instead of dependmg on pnvate mdividuals to take the 
imtiative in their mtroduction, and at the same time pay 
the cost mvolved m carrymg them out The spread of 
disease is to a large extent due to ignorance, and the general 
commumty must be protected somehow or other Hence 
it is that m all civihsed countries samtmy laws have been 
passed to prevent irresponsible mdividuals from domg acts 
calculated to mjunously affect the health of their neighbours, 
and that sanitary inspectors are appomted to see that 
the laws are stnctly observed 
If such laws were not passed our food-stuffs would be 
adulterated to a much greater extent than they are at 
present, articles of food unfit for use would be sold m our 
bazaars, the water which we dnnk would be polluted with 
human and aniTnal refuse, the air would be poisoned with 
foul gases, houses would be badly bmlt and overcrowded, 
and streets would be narrow, dirty, and dark owing to the 
absence of sunhght, which is so essential to health There 
would be no open spaces left for taking exercise and breath- 
mg pure air, refuse would be allowed to accumulate every- 
where, drains and latrmes would not be kept clean or m 
a good state of repair, dead bodies and the carcases of 
fl.mTYifl.1fl would not be properly disposed of, and the practice 
of throwing them mto nvers would become common, 
nothing would be done to prevent the outbreak of epidemic 
diseases or check their spread, people suffermg from small- 
pox, cholera, plague, and other infectious diseases would 
travel about m palkees, hackney and railway carnages, 
and other pubhc conveyances, nobody would try to prevent 
this, nothmg would be done to cleanse and disinfect the 
conveyances afterwards, and other people usi n g them would 
thus be liable to catch the disease In short, nmsances 
of every kmd would be committed 



144 


PUBLIC HEALTH 


EESPONSIBILITY OP THE INDIVIDUAL 

When we imagine the ternble consequences which would 
result if no samtary laws existed, it is not difficult to under- 
stand how important and necessary it is that people should 
be pumshed for disobeying them The object of samtary 
inspections is to ascertam how far, if at all, samtary defects 
exist, and to enable the health authorities to take the 
necessary steps for tl^eir removal or nutigation It is the 
duty of every citizen to assist the health authorities m their 
edorts to brmg about an improved state of the health of 
commumties They should, for example, get their children 
vaccmated, and thus help to prevent attacks of small-pox, 
or moculated when plague is prevalent When cases of 
disease of this nature break out it is them duty to report 
the occurrence, so that proper steps may be taken by the 
authorities to keep them from spreading It is also the 
duty of citizens to obey the law themselves, and to assist 
m trymg to prevent other people from evading it, and 
thereby brmgmg about the samtary evils mentioned above 

DISPOSAL OP EEPUSE 

Solid refuse, such as particles, ashes, and sweepings of 
floors, compounds, and courtyards, should be put into 
dust-bins with proper covers, and kept there till the 
refuse carts or village sweepers come round to remove 
them. Paper, straw, leaves and other refuse are some- 
times used for fiJlmg up tanks. The refuse of stables 
and cattle-sheds, however, should never be used for this 
purpose. Mmeral matter, such as building refuse, is best 
Where possible refuse should be burned. In some large 
towns special furnaces, called mcmerators, have been con- 
structed for burmng house and street refuse In villages 
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refuse may be burned m any hollow at a safe distance 
from houses Refuse, when so disposed of, is no longer 
dangerous to health, because the germs of disease, which 
grow and multiply rapidly in it, are destroyed by burmng 
Sohd refuse from stables and cattle-sheds should not be 
collected m heaps near dwellmg houses Such refuse is 
good for the growth of crops and should be taken to the 
fields 

The streets of some large cities in India, from which 
hundreds of tons of refuse are removed daily, always look 
dirty and neglected owmg to the objectionable practice of 
throwing out refuse at all hours of the day and mght 
This, and the practice of allowing it to accumulate around 
dwellings, are fraught with the greatest danger to health 
Epidemic diseases are always most severe m dirty places 
and amongst duty people, no matter whether they live m 
palaces or humble huts m a bustee 

Li^tud refuse, excluding sewage, consists chiefly of 
ordinary household refuse water such as that with which 
pots and pans have been cleaned or floors washed and 
of bath water In cities and towns with a dramage 
system and a constant water supply, where there are 
no properly constructed drams and cesspools have to be 
used, the cesspools should be well made and kept m a good 
state of repair They should be emptied regularly to keep 
them from overflowmg and their contents soakmg mto the 
ground, and thus fining their way mto wells from which 
the domestic water supply is got Wells are often con- 
tammated m this way by the germs of cholera and enteric 
fever and other diseases Cesspools should not be built 
m the plmths of houses, and the use of any which exist 
should be forbidden, or, better still, they should be got nd 
of altogether by filhng them up with smtable building 
material A little over thirty years ago there was hardly 

10 
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a house in the city of Jagganath (Puri) in the phnth of 
which there was not a cesspool, the contents of which either 
soaked into the foundation of the house or overflowed 
into the streets Such drains as existed were of the 
most primitive type and defective m eveiy possible way 
The occupants of the houses did not take kindly at first 
to receivmg notices to fill up the cesspools, but were amen- 
able to reason in the end A proper drainage system was 
introduced later, and it is understood that most, if not 
all, of the cesspools have now been filled up and that the 
sea breeze from the Bay of Bengal is not so highly polluted 
as it was by the foul gases which escaped from them 
formerly 

Sewage may be either sohd or liquid, or a mixture of 
both. It consists mainly of the discharges from the 
human body and the hqmd material from stables and 
cattle-sheds 

Drainage. The object of drainage is to draw ofi water 
and prevent flooding durmg an excessive fall of ram, and 
to keep land from becoming water-logged, and thereby 
rendered unsmtable for the growth of crops Diamage 
also helps to keep the foundations of houses dry and the 
houses healthy to live m In most cities and towns large 
underground drains called sefweis are constructed They 
serve the purpose of carrymg off sewage and ram water 
at the same time This is called the “ wet carnage system 
or the wet method ” of the disposal of sewage The sewers 
may be built of bncks or iron, or earthenware pipes 
may be used They are usually round or oval Sewers 
often empty themselves mto rivers, and sometimes directly 
mto the sea The sewage of Calcutta runs mto a nver 
near the salt-water lake which is situated several nules 
away from the town If possible the use of outlets of this 
kmd should be avoided In order to facilitate the flow of 
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sewage, and for the purpose of flushing and cleansing the 
sewers, an unfiltered water supply is provided If an 
abundant water supply were not provided, the contents of 
the sewers would stagnate, decompose and give off evil- 
smeUmg gases Sewer gas is beheved to be the cause of 
many fatal diseases, and, when constantly breathed, under- 
mmes the health. Sore throats and diarrhoea caused, it is 
believed, by sewer gas are not uncommon, and the general 
behef is that diphtheria outbreaks may be accounted 
for in this way Direct infection, however, is the most 
plausible explanation m most cases 

The sewage from houses finds its way into the sewers 
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through small house pipes, which lead from the water closet 
or latrme situated mside the house These house pipes 
should, therefore, be well made and of the best material, 
and have a good flow In order to help the flow of sewage 
through the house pipes into the sewers, all water closets 
are provided with large iron tanks situated near the roof 
The water is allowed to flow out of the tank mto the water 
m the closet pan, which receives the discharges from the 
body, by pullmg a handle or by some other simple means 
The water washes out the contents of the pan, keeps it 
clean, and helps to flush the house pipes which convey the 
discharges to the street sewers At least 2 gallons of 
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water are required eacli tune the water closet is used In 
order to prevent the escape of gas from the sewers into the 
house pipes, and from the house pipes into houses, traps are 
provided The traps are merely bends in the house pipe 
or sewers oontaimng water which helps to keep the gas 
from passing through This layer of water is known as a 
water seal It is usual also to have a ventilating pipe, 
attached to house pipes, on the out8%de of the waUs of houses 
and eirtendmg well above the roof, to allow of the escape of 
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any gas that may by chance find its way back from the 
sewers. In the same way the sewers should be ventilated 
by pipes placed at short distances from each other along 
the entire length of the sewers. The best traps are those 
known as the syphon and gully traps (Pigs. 67 and 68) 
When the water-carnage system for the disposal of sewage 
IS adopted, the sewers, drains, pipes, gully pits and every- 
thing connected with the system must be made of the 
best material, carefully constructed, provided with the 
best form of trap, and well ventilated There must also 



DISPOSAL OP REFUSE 149 

be a liberal supply of water for flushing and cleansing 
purposes 

Dry System of Removal of Sewage. In some villages and 
towns, badcets coated with clay, wooden buckets well 
tarred, and sometimes iron carts are used for the removal 
of the solid contents of latrmes All latnnes should be 
provided with suitable receptacles This helps to keep 
them clean, makes the sweeper’s duties easier and less 



Fig 59 . — House with Good Sanitaey Ahbahgemehts 


disagreeable, and saves tune Earthenware vessels are 
generally used for this purpose They should be kept 
thoroughly clean and weU tarred. Broken vessels should 
never be used. The mght-soil may be mixed or covered 
with ashes or dry earth or the sweepings of the house 
The use of chemical substances to mask s mel l will not be 
needed if proper attention is paid to cleanhness The 
hguid portion of the sewage of villages in India very often 
escapes mto the groimd. This should be prevented as 
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much as possible Both liquids and solids should be 
disposed of in trenohmg grounds in the manner descnbed 
later on 

Precipitation of Sewage. The solid and hqmd portions 
of sewage are sometimes separated by screening and by 
the addition of chemical substances such as lime, sulphate 
of alumina, and proto-sulphate of iron This is called the 
precipitation of sewage The solid portion is made mto 
cakes, which are sold as manure or burned The hquid 
portion may be filtered by allowing it to run through cmders 
with the object of punfymg it It should not be allowed 
to flow into rivers or other water channels, the water of 
which IS used for dnnkmg purposes 

Filtration of Sewage. Sewage is sometimes allowed 
to flow on to land without any attempt to separate the solid 
and hquid portions as descnbed above Porous dry land 
IS best smted for the purpose The land should be well 
dramed This method is adapted for distncts m which the 
rainfall is scanty Sewage farms are so called because sew- 
age is sometimes used in this way for cultivation on a very 
large scale 

Septic Tanks. Another method of puiifjnng sewage is 
what IS known as the septw tank system The sewage flows 
mto settling tanks and then into large filters contaming 
coke, breeze or cmders. The efOluent is purified by passing 
over a weir with a senes of large traps. It is thus well 
aerated and then passes into the filters. Hard-burnt 
pugged jhama bncks broken mto cubes of smtable size, 
I mch m the upper layer and to mches m the lower 
layers, are best. The fillmg of the tanks, resting, discharg- 
mg and aeratmg are done automatically The liqmd after 
filtration is clear and free from smell, and remains thus for 
months even when kept m bottles In this method air 
IS excluded by (a) covering the tank, (h) the inlet foi the 
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sewage and outlet are below the level of the surface of 
the sewage There is a constant flow from one year’s 
end to the other, and this may continue for four years 
even The destruction of the sohd matter and the purifioa- 
tion of the dissolved matter is effected by bacteria which 
grow best when air is shut out [anmohic) The con- 
ditions under which the bacteria flounsh best are (1) an 
abundant food supply, (2) darkness, (3) equable tem- 
perature, (4) absence of atmospheno oxygen, (5) a steady 
current to wash away the products of decomposition 
(Latham) Nitrates of sodium and calcium are the final 
products, and their presence m the effluent mdicate that 
the tanks are workmg well The mtrates should be more 
than 0 5 per 100,000 The effluent of the tanks should 
not be allowed to flow into rivers near the source of a pubhc 
water supply It might be disposed of by running it over 
land durmg dry weather, but on the whole this method 
of disposal IS not to be recommended Filtration of the 
effluent through sand has been suggested when the effluent 
IS allowed to run into rivers, it should be carried m pipes 
to the nuddle of the nver 

It was found by a committee appomted by the Govern- 
ment of Bengal to mqmre into the matter that an addition 
of 5 grams of chlormated hme for each gallon of effluent 
rendered the fluid virtually sterile, and hence much purer 
than Hooghly water itself, and that it contamed less hving 
organisms than the Calcutta drmking water The cost, 
moreover, is very low — ^Rs 10 or Es 15 per month for a 
septic tank mstallation for 200 persons 

This IS a most excellent method of disposmg of mght- 
soil, and if it could be adopted on a large scale would be 
the safest and best of all systems for the disposal of human 
refuse This method ought to be tried in small village 
commumties 
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Latnnes. In villages with no drainage system or constant 
water supply latnnes must necessarily be provided Lat- 
rmes should be well constructed and sweepers employed 
to remove their contents to trenching grounds at a safe 
distance There are many different kinds of latrmes but 
one of the best and most suitable and convement for small 
towns and villages is that known as “ Donaldson’s latrine/’ 
which is made of iron and is cheap It is so constructed 
that the sohd and hqmd waste discharges are kept separate 

Trenching. This is a well-known method of disposmg 
of sewage by burymg it m the ground The trenches 
should be large and shallow Tienches 1 foot deep and 
3 feet broad ^ould be used, and not more than 
3 inches of night-soil put into them The mght-soil should 
then be spread out, and, afterwards, covered with the earth 
removed m diggmg the trench The earth and the night-soil 
combme with each other and in a few weeks no smell remams 
Deep trenches are very objectionable and should not be used 

The Cultivation of Trenching Grounds. Trenching 
grounds are more or less dangerous to health The dangers 
are, however, greatly lessened by cultivation Unfortun- 
ately, the majority of Indians object to the use of anything 
grown under such conditions Where this objection has 
been overcome and trenchmg grounds have been brought 
under cultivation abundant crops of cabbages, cauhflowex, 
mustard, Indian com and other grams are obtamed and a 
nch reward is leaped, not only in money, but in health 
The value of the waste products of human beings and 
ammals for agncultural purposes is now recogmsed The 
inhabitants of villages know that crops are always most 
abundant m fields which are used as latrmes, and when such 
fields are put up to auction or leased out they fetch a 
better pnce than fields which are not so used It should 
be understood, however, that the practice of usmg fields 
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as latrines is exceedingly dangerous, because, as has been 
pointed out, the discharges from the bowels often contam 
the germs of some of the most fatal forms of disease 
Gonolnding Remarks on Refuse Disposal. No kmd of 
refuse is more dangerous to health than the waste matters 
from the bodies of human bemgs Terrible outbreaks of 
cholera and enteric fever have often been traced to the 
pollution of the water supply with the discharges from the 
bowels of patients suffering from these diseases. 

It is most important, therefore, that the greatest care and 
attention should be given to their speedy removal and 
disposal The health of towns and villages wiU depend 
largely upon whether or not this rule is followed. 


WATER SUPPLY 

The Composition of Water. Water is composed of 
two gases, namely hydrogen and oxygen These two 
gases are not mechamcally mixed m formmg water as 
are the mtrogen and oxygen of which air is composed 
They combme chemically to form water m the same way 
as carbomc acid combmes with the hme m lime water to 
form a chalky compound which is neither the one nor 
the other, but a new and sohd substance composed of 
both Water* IS for this reason known as a cheimcal com- 
'pomd When made slightly acid, water can be spht up 
mto hydrogen and oxygen by the use of electricity, and, 
on the other hand, the two gases may be made to combme 
to form water 

Water may exist in the form of either a gas, a hquid, or 
a solid Steam, mist, clouds, dew, ram, snow, hailstones 
and ice are all forms of water 

^ Sources of Water Supxdy. Springs Water is some- 
times obtained from great depths m the ground through 



154: PUBLIC HEALTH 

springs Hollow tubes are sometimes sunk in the giound 
to great depths m order to obtam a supply of water, 
the water in such oases being raised by pumping These 
are known as tube wells. Water obtamed from this source 
IS the best and safest for drinking purposes Springs and 
tube wells should, however, be carefully protected against 
pollution 

De&p Wells Wells over 50 feet in depth are sometimes, 
though not quite correctly, described as deep wells It is 
more correct to regard as deep wells only such wells as are 
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sunk through the surface soil and through an undeilying 
im'pervwus stratum into a deepei wator-bearing one 
(Willoughby) Deep wells in some oases do not exceed 
20 feet m depth Water from this source is, as a rule, 
also good and safe to use. 

Artesian Wells (Fig 60) are made by boimg, and extend 
to a grea^ depth at times through various impermeable 
strata before water is reached The water sometimes 
escapes from them hke the water from a fountain, owing 
to the great pressure to which it is subjected. 

Surface Weds. WeUs which are less tha^bO feet m 
depth, when not of the charactei above described as deep 
wells, are sometimes called surface wells Surface wells are 
sometimes mere hollows in the ground They obtam theur 
water supply from the surface soil, and are, therefore, very 
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easily polluted by dirty water and other filthy liquids, and 
should not be used These wells may be comparatively 
deep, and yet be surface wells m the true sense of the term 

Tamiks The water of tanks is often used for drinkmg 
and other domestic purposes Unless specially set apart 
for human use and carefully watched, which is not easy, 
water from tanks is exceedmgly unsafe to use, because they 
are as a rule very badly polluted owmg to the dirty habits 
of the people who use them and by animals 

HM& and Lakes Water from hills and lakes situated 
far away from human dwellmgs, m places where the land 
is not estivated or used for grazing cattle, and where there 
IS little or no decaying ammal or vegetable refuse, is good 
and wholesome Many large towns obtam their water 
supply from such sources Bombay and Madras, for 
example, obtam then water supply from distant hills 
Loch Katrme, a lake situated at a distance of over 30 miles 
from Glasgow, a town as large m size and almost as large 
m population as Calcutta, is the pnncipal source of the 
water supply of that great city 

Ram Water Ram water collected and stored in large 
cisterns underground is sometimes the only source of the 
water supply In large manufacturing and dirty towns 
ram water is rendered unsafe for use by the gases and other 
impurities contamed m the air In country districts where 
the air is pure^ram water may be safely used, and is much 
softer and better fitted for general use than water obtamed 
from most other sources. 

Sea Water. It now and agam happens that the supply 
of drinkmg water, carried m the large iron tanks with 
which all steamers and ships are fitted, is exhausted before 
the place of destination is reached In those circumstances 
the crew and passengers have to fall back upon the use of 
sea water which is freed from its salt and other impurities, 
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which make it unfit for use, by boihng it in specially con- 
structed boilers and collecting the steam in separate 
chambers or condensers, where it forms water on coolmg 
This process is known as distiUatiOfiy and the water thus 
obtamed is called wa^ 

Rivers Many large cities obtam their entire water 
supply from nvers London, for example, is supplied 
chiefly from the Eiver Thames and Calcutta from the 
Hooghly Saver Many lakhs of rupees are spent yearly m 
the collection and purification of water obtamed from this 
source The water before use is purified by passmg it 
through filtermg beds made of stone, bncks, or other 
material of different sizes, and sand of coarse and fine 
quahty, which must be thoroughly cleaned before being 
used After bemg thus purified it is conveyed in large 
underground pipes or mams and distnbuted throughout the 
city by means of smaller branch pipes made of galvamsed 
or wrought iron or lead These pipes should be so care- 
fully constructed that foul gases or hquids and other impure 
matter may not be able to find their waj: mto the water 
supply through cracks and other defects ^Severe outbreaks 
of disease have often been caused in this way Water some- 
times acj}s^oiy^d and dissolves it One-sixtieth part of 
a gram of lead m a gallon of water will cause cohcky pams 
m the belly and other symptoms of lead poisonmg 
Water which has been purified is often conveyed mto the 
houses of those whojcan afford to pay for it The poor 
have it at their doors, and a hberal supply can be drawn 
from the stand pipes by merely turning a tap or handle, or 
m some cases by pressmg a knob Dirty tanks and wells 
are no longer required m such cities, and the few that are 
not filled up are, nowadays, used chiefly for supplymg water 
for washing floors and as a precaution against fire People 
who use properly filtered^jvater only hve cleaner and 
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healthier hves than those who, either of their own choice or 
because there is no other supply available, continue to use 
the water of tanks-and wells Since the introduction of a 
filtered water supply into Calcutta and elsewhere in India 
the deaths from cholera and other mter-bome diseases 
have been very considerably reduced m number The 
comparative freedom from such diseases is enjoyed in aU 
towns with a good supply of filtered water 
The Use of Water. Water is required for the sustenance 
and growth of all ammals and plants Without water life 
could not exist Three-fourths of the weight of our bodies 
consist of water, part of which is got from the food we eat 
Some vegetables, such as turmps and potatoes, consist almost 
entirely of water The greater portion, however, is taken 
mto our systems m drinking water, tea, and other liqmds 
Quantity of Water Required. In European houses 
between 20 and 26 gallons of water are required daily per 
individual for drinking, cooking, washmg, cooking utensils, 
washmg clothes, bathing and other household purposes 
Besides this, m large commercial towns a supply is needed 
for carrymg on trade, keeping sewers and drains clean, for 
watenng streets, etc. About 30 gallons are considered 
sufficient for all purposes. \n towns m Jndia a, smaller 
sjipply has been found sufficient 
EiSects of the Scarcity of Water. Without water the 
crops would wither and die, food would become scarce and 
dear, and famme, sickness, and death would ensue Wells 
and tanks are sometimes the only source of water supply 
for the crops when the rams fail The water drawn from 
these sources is allowed to flow mto the fields or gardens 
through shallow surface drains or channels and m this way 
the crops are kept alive This operation is called vmgation 
and may be seen on a small scale near almost any Indian 
village at certain seasons of the year 
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Irrigation on a mucli more extensive scale, however, is 
earned on by the Government m those parts of the country 
m which the ramfall is scanty or where the lains often fail 
altogether Many thousands of miles of canals have been 
made for this purpose In the year 1898 no less than 
46,000,000 acres, or nearly 72,000 square miles of land, 
which would otherwise have remamed dry and barren 
jungle, were by means of inigation with water obtamed 
from tanks, wells, and canals, yieldmg rich harvests of gram 
and other produce for human use Moreovei, 4,000,000 
more acres, chiefly in the Punjab and Smdh, were at that 
time about to be brought under cultivation m the same way 
In the years 1900-1901, up to March 29th, the Govern- 
ment of India had spent m all 46J crores of rupees or 
thirty-one milhon pounds sterlmg upon state irrigation, and 
had dug nearly 50,000 miles of canals and distnbutanes * 
It wiU thus be seen that water is of the greatest value to 
the growth of the crops Water is of no less value, how- 
ever, for the growth and health of oui bodies Without it 
our kidneys and other organs could not perfoim their 
natural functions, our skin would cease to act, and become 
dirty and diseased W e should be unable to wash our clothes, 
keep oui houses clean, oi cook our food Drains would 
become stagnant and the air would be poisoned with foul 
gases Sickness would break out and we should all soon die 

PoUntion of Wells. The well may be a shallow one 
It may be dug m a loose and porous or soft and sandy soil, 
through which impure hqmds easily percolate There 
may be no masonry walls, or the walls, xt any exist, may 
be broken and out of repair generally The mouth of the 
well may be below the level of the surface of the ground 

* lingation has made great and rapid stiides since then, bat the 
writei was unable to get ei^act details when the present book was 
being composed 
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It may be situated near a dirty dram, or a badly con- 
structed and unclean latrme, cesspool, stable or cattle-shed 
Buffaloes, cows and other animals may be tied up too close 
to it The washmgs of the streets, latrines, and foul con- 
tents of drams, and the discharges of ammals can thus easily 
find their way into wells such as those which have been 
descnbed above Theie are other ways, however, m which 
wells are often polluted If the well is not covered, straw, 
leaves and dust may be blown into it The water may be 
defiled by birds which often build their nests m wells It 
IS a common practice m India, too, for people to wash their 
dirty clothes and bathe themselves while standmg over 
wells, and dirty vessels and dirty ropes are often used for 
the purpose of drawing water Moreover, it often happens 
that wells are not cleaned out for years at a time Mud, 
broken pots, pieces of rope and other refuse m consequence 
collect at the bottom, and sooner or latei stop the spnng 
from which the water flows No fresh water can get into 
the well, and that which it already contains soon becomes 
unfit for use These, then, are some of the ways, all of 
which the wnter has seen, m which the water supply of 
weUs may be polluted and rendered unsafe for human use 
Pollution of Tanks. Tanks are, as a rule, moie polluted 
than wells Ignorant and dirty people often build their 
latrmes near them, or the margins of the tanks may be used 
mstead of latrmes, with obvious results when a shower of 
ram falls The liqmd refuse from latrmes, cattle-sheds 
and similar places, and the foul contents of drams are often 
allowed to flow into tanks Dhobies not infrequently ply 
their trade m them, and they are m many cases resorted 
to by thousands of people daily for bathing purposes. 
Further, beggars and others with aU kmds of loathsome 
diseases are often to be seen using the water of tanks for 
washing their sores and the rags with which they are dressed 
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Pollution of Rivers. Besides being polluted m the same 
way as tanks, nvers are still further defiled by the highly 
objectionable and dangerous custom of throwmg the bodies 
or the ashes of dead persons and the carcases of ftTimnalfl mto 
them The hquid refuse of factories and Tmlla is often dis- 
posed of by allowmg it to run mto nvers, while the whole 
of the sewage of large towns is often got nd of m this way 
Rivers are also polluted by refuse bemg thrown mto them 
from steamers and ships, and by the dirty and careless 
habits of boatmen The mght-soil of villages is often 
collected and thrown mto nvers The result of aU this 
smmng against the laws of health ts the frequent ouAreah of 
epidemic diseases of the most virulent hnd 

Impunties m Water (Fig 62) When water is allowed to 
stand m a glass tube particles of sand, mud or other sohd 
bodies which it may contain will sink to the bottom The 
eye may be able to tell what these particles are The most 
dangerous impunties m water, however, such as the germs 
of cholera and entenc fever, are so very small that they 
can be seen only under certam conditions, and often with 
great difficulty, with the help of a microscope The eggs 
of worms are often found m water, and those who 
dnnk it become infected with the disease m con- 
sequence 

How to Prevent the Pollution oi Water. If wells aie 
used they should be as deep as possible The walls should 
be made of thick stone, bncks, or other similar hard 
material. The walls should be set m cement, and should 
extend 2 or 3 feet above the level of the ground, 
for min g a parapet There should be no cracks m the walls 
When the walls begm to sink, or otherwise get out of order, 
they should be repaired at once The ground round the 
well should be paved with stone slabs or bncks on edge, set 
m cement, and the pavement should have a slope, 3 or 4 

11 
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feet m width, to allow the spill water to run off A small 
dram should be constructed round this pavement to catch 
the spill water, which should run into a branch dram from 



Fig 62 — Miobosoopio View of Some Dbofs of Wateb 

The objeots depicted represent Tanons forms of animal and vegetable 
life and decaying organic matter 


tbe mam dram sunonuding the pavement, and tlius be con- 
veyed to a safe distance from the well This will prevent 
it soaJnng into the ground and gettmg back into the well 
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The mouth of the well should be covered, leaviug an 
opening large enough to admit a bucket A. small trap 
door with hinges should be provided with which to cover 
the openmg after drawing water from the well This 
will help to keep out birds, dust, leaves, straw, and other 
impurities An iron bucket with a chain running over a 
pulley should be attached to each well, and the use of this 
bucket only for drawing water should be insisted upon 
This will prevent the use of dirty vessels and ropes The 
use of pimpa would be better still (Fig 63) When it is 
possible to have repairs executed without great delay, if 
they get out of order, pumps are the best means of 
keeping wells clean, and should be used m every town and 
village where there is no filtered water supply Bathing 
and washing of clothes and cooking vessels near wells 
should be prohibited Wells should be penodically cleaned 
out. Lastly, but not least, every town and village should 
be kept thoroughly clean No kmd of ofiensive matter 
should be allowed to remam either in the streets, around 
human dwellings, or elsewhere, because sooner or later it 
will get dried up by the sun, converted mto dust, blown 
about in the air, and ultimately find its way into the watei 
supply When tanks are the chief or only source of supply 
of dnnkmg water to a -commurnty they should be reserved 
for that purpose only They should be as deep as possible, 
so'tEat the water may be kept cool, and every precaution 
,tak:en to keep them from bemg polluted 

How to Purdy Water. It has been already observed 
that water from springs, deep wells, certain hilly distncts 
and lakes, ram water, pipe water supphed by municipalities 
are, as a rule, reliable and safe to use for all domestic 
purposes If there is any doubt, however, as to the punty 
of water, steps should be taken to purify it There are 
several ways m which water may be purified 
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Distillation. This was described when dealing with sea 
water under the heading “ Sources of Water Supply ” 

Boiling. Boihng for ten minutes will destroy almost 
every known form of disease germs which water may con- 
tam Repeated boilings will make the most impure water 
perfectly safe to dnnk When water has been boiled it 
must not be allowed to stand unused too long, and must be 
protected against the entrance of dust and other impurities. 
This can best be done by keeping it m stoppered bottles 
Water which has been boiled is not so palatable as unboiled 
water It is, however, safe, which is much better In 
order to make water which has been boiled more palatable 
it IS often recommended that it should be well shaken, so 
as to mix it with the air This, however, renders the water 
liable to pollution by disease germs, and should therefore 
be avoided 

The Use of Chemical Substances. Alum clears muddy 
water by carrying the mud and other suspended matters to 
the bottom of the vessel containing the water Alum is 
even believed to be able to kill or prevent the growth 
of germs Six grains of alum to a gallon of water are 
sufficient Permanganate of potassium is, however, the best 
of all chemical substances Its use is considered by some 
people to be the best means of cleansing the water of wells 
which are beheved to be infected with cholera germs. 
Mr HanlnTij who has given the question a great deal of 
attention, m his pamphlet on the cause and prevention of 
Aolera, gives the following directions for the treatment 
^f wells with this substance 

“ Care should be taken to explam to the villagers that 
permanganate is a salt-like substance in whose preparation 
only mmeral substances are employed, and therefore its 
use ought not to be objected to by the strictest Hindu 

“ The villagers should be warned against the danger of 
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dimking any water except that from treated wells It 
should also be explamed that the permanganate is not a 
medicme for patienfcfl, but merely a means of cleansing water 
Put 2 ounces of permanganate in the sohd state into 
a dol or bucket that has been filled with water from the 
well about to be treated Stir it up and pour the red solu- 
tion thus produced mto the weU, leaving the portion of 
permanganate that is not yet dissolved at the bottom of the 
dol Lower the dol mto the well, draw it up, pour back 
the water as before Repeat the process till all the per- 
manganate has been dissolved After half an hour draw 
up some of the water and examme it If a red colour is 
still present enough has been added If the red colour has 
disappeared, then more permanganate should be added to 
the water m the well In all oases enough permanganate 
should be added to produce a famt red colour lasting 
twenty.four hours 

“ If the water m the well is bad, more permanganate 
will be necessary In such a case it will be found that 
the strong red colour at first produced slowly changes to 
brown, and then fades away This is because perman- 
ganate and dirt destroy one another Therefore, more 
permanganate must be added in order to produce a lasting 
colour If the water m the well is clean a smaller quantity 
of permanganate will be found to be sufficient From 1 
to 8 ounces of solid permanganate will be found to be 
sufficient for ordmary weUs If possible, the permanganate 
should be added at mght m order to leave the wells un- 
disturbed as long as possible The water will be fit to 
drink on the following mommg If^at this time the water 
has the red colour it will have a shghtly unpleasant taste, 
but it IS perfectly harmless If the inhabitants do not 
like the taste, they should be instructed to pump out the 
water until the colour vanishes Always care ^ould be 
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taken to tieat with permanganate all the wells m the place, 
not only those used for dnnkmg, but also those used for 
washing purposes. The village pohoe may be employed to 
show the operator the positions of the different wells 
After, but not before, these wells have been found and 
treated, search should be made for a well near the pohce 
station that the pohce will have forgotten to show. This 
well or any other smtable wells should be treated with a 
double quantity of permanganate Bhihisties may then be 
employed to pump out its water until the colour has nearly 
vamshed. The inhabitants should be advised only to use 
this well until the followmg morning, when the water of 
the other wells will be fit to dnnk The well thus selected 
for immediate use may afterwards be further treated with 
permanganate. 

Usually water is stored m the houses in ghurrahs for 
washing and other purposes This should be poured away, 
and, if possible, the mhabitants should be persuaded to wash 
their lotas and other vessels with water contammg per- 
manganate Unless this be done, isolated cases of cholera 
are hkelyto occur even four or five days after the treat- 
ment of the wells ” Calcium h3rpochlonte, 2 pounds per 
1,000 cubic feet of water, is recommended for the purifica- 
tion of tanks, etc That is aboub 33 per cent available 
chlorme 

Filtration. The purification of water by means of filtra- 
tion IS safe only m the hands of persons who possess an 
intelhgent knowledge of the construction of filters, how 
they act, how they diould be used, and how they may be 
kept m safe workmg order The great majority of people 
know nothing about them, and hence the use of filters for 
domestic purposes is often fraught with the greatest risk to 
health The writer had occasion some years ago to inquire 
into an outbreak of enteric fever, on a steamer m the port 
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of Calcutta, winch was shown by a skilled bacteriologist 
to be due to the use of water from a small domestic 
filter which was highly polluted No less than eighteen 
persons were attacked with the disease Charcoal and 
sand are used in that well-known simple and cheap 
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Indian filter, which consists of three earthenware vessels 
(ghurrahs), arranged one above the other in a wooden 
frame 

The purification of water by filtration, through sand, de- 
pends upon the presence of numerous small living vegetable 
bodies which form a slime upon the surface Sooner or 
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later the slime becomes so compact as to prevent the water 
pasamg through When this happens, some of it has to 
be scraped off When new sand is used the water which 
passes through it is not safe to use until this layer of slime 
has formed Twenty-four to forty-eight hours are generall} 
sufficient for this purpose Thorough cleansing of the sand 
before use, however, will make it fairly safe even before the 
slime has formed In Germany the filtered water is not 
served out from a newly made filter-bed, but returned to 
the settling tanks until a fresh growth has formed, and the 
bacteria are reduced to 60 per cubic centimetre (Willoughby) 
Eoch suggested that the water of wells may be purified by 
half filhng the wells with sand and then using a pump 
This converts the well into a sand filter. 

The use of the ordinary cheap domestic filters, now 
described, and those most generally to be found in house- 
holds, should be abandoned It would be far better to get 
nd of sohd particles of matter, and then merely boil the 
water If, however, domesUo fiUers are used at all, the 
Pasteur-Chamberland or the Berkefeld filter should be pre- 
ferred The filtering material m each of those filters consists 
of hollow cylmders or candles closed at one end, and which 
have at the other end fine earthenware or metal caps, through 
which the filtered water passes The candles of the Pasteur- 
Chamberland filter are made of porcelain, a very fine form 
of earthenware, and asbestos, which is a mineral fibrous 
substance The candles of the Berkefeld filter, on the other 
hand, are made up of compressed and baked earth, con- 
sisting chiefly of the hard flinty skeletons of infinitesimally 
small orgamsms called diatoms They have been described 
by the Berkefeld Filter Company as bemg hardly larger than 
the bacteria which they are meant to catch The Berke- 
feld filters give a flow of water through the candles five to 
ten times as rapid as the Pasteur-Chamberland, the reason 



170 


PUBLIC HEALTH 


assigned being that the candles are porous to the highest 
degree The Berkefeld Filter Company observe that m 
this laige supply of perfectly pure water, together with its 
absolute certamty of retaining on its surface all disease 
germs, rests the great practical value of the Berkefeld filter 
to the public 

The main objections which have been stated against the 
use of the Berkefeld filter are, that the candles are easily 
broken and their replacement is expensive, and that they 
require to be boiled every day or two to be made qmte 
safe for use On the other hand, it is stated that the 
Pasteur-Chamberland filter is difficult to break, and may 
last, with care, for months at a time It is also easy to 
clean Drs Sims Woodhead and Wood, in their report upon 
filters pubhshed m the BnUsh Medical Journal of December, 
1894, stated that “ the Pasteur filter does prevent the 
commumcation of water-borne diseases, as is claimed by the 
vendors Almost all other filters may materially increase 
the nsk of aoqmrmg infectious disease, and are to be 
looked upon as an unmitigated evil 

The Lancet observed that the purifying efficiency of the 
Pasteur-Chamberland tube is also attested by practical 
experience, and that the use of the Pasteur filter is a real 
preventive of water-borne disease On the whole, the 
bulk of the evidence regardmg the respective merits of 
the two forms of filter above described is m favour of the 
Pasteur-Chamberland These filters may be made of 
earthenware, stoneware, or enamelled iron, and may be 
either plam or decorated They are made m many differ- 
ent forms, of different sizes, and to serve various purposes 
They may be so small as to be easily carried in the pocket, 
or large enough to supply water to an entire village or town 
They may be attached to mumcipal water service pipes, 
or used for stenlismg hqmds of all krnds, mcludmg even 
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beef-tea Great care should be taken to avoid the use of 
broken candles 

How to dean the Candles. They may be rubbed with a 
piece of clean rough cloth or with a brush They should 
then be boiled for an hour, or they may be passed through 
the flame of a spirit lamp or baked m front of a hot Are 
Great care should be taken m replacmg the candles after 
cleamng them, otherwise they will allow the water to pass 
through unflltered 

Few Special Observations on the Impnnty of Water. If 
on placing a drop of water from a well under a microscope 
fragments of cotton or portions of the human body are 
found, the only conclusion to be drawn is that the well 
IS bemg polluted by household impurities, the water is 
unfit for use, and that the well should be abandoned at 
once When many people or several members of a fanuly 
living in the same village, street, or house, are attacked 
with cholera at or about the same time, the well, tank, or 
other source of water supply is most likely to be the cause of 
the outbreak In such cases the water on mspection may 
be clear, taste weU, appear to be pure and wholesome, and 
be well liked by those who drink it It should be noted, 
however, that water of this kind may be very badly polluted 
with disease germs, and therefore most dangerous to health 
if used 

How we can tell when Water is PoUnted. The best test 
is the health of those who dnnk it If there is no sickness 
m the form of cholera, diarrhcea, and so forth, the water 
may be regarded as safe and fit for use If, however, sick- 
ness of this kmd breaks out the water supply should immedi- 
ately receive attention In large cities, the water is ex- 
amined weekly to ascertam the degree of punty or impurity 
of the supply Wherever possible this should be done, as 
peomtum of Ai^ease %8 better than cure 
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The examination of water may be divided into three 
parts, namely (1) Physical^ (2) cheimccd, and (3) hacterw- 
hgiccA 

Fli:^ioal Examination of Water. In this examination 
the colour, clearness, sediment, smell, lustre and taste 
have to be noted Good water has always a blmsh colour 
Greyish water may be good also Greemsh waters are not 
uecessanly bad Yellow and hown wateis are always umafe 
to me Water should be clear and free from deposit It 
may, however, as has been already stated, contain sand 
or other mmeral matter, which gives it a yellow colour, 
and yet be perfectly safe Good drinking water should be 
free from smell Smell can be easily detected by heating 
the water and inhaling the steam that nses from it Pure 
water should be neither bitter, sweet, salt, nor sour It 
should be practically tasteless 

Chemical Examination of Water. This exammation 
enables us to ascertam, amongst other things, the extent 
to which any given sample of water is polluted with orgamc 
matter of human, ammal, and vegetable origm, and the 
degree of softness or hardness of water A chemical 
exammation can be made and the results understood only 
by persons who have acquired a thorough knowledge of 
chemistry after long and diligent study The results of a 
chemical exammation may show the water to be apparently 
of good quality, and yet it may contain the germs of the 
most fatal forms of epidemic disease 

Bactenological Examination of Water. The presence of 
the most dangerous impurities m water, namely, germs, 
can sometimes be brought mto view only by the use of stain- 
vn^ reagents Mr Hankm thus describes the method of 
counting the number of germs or mwrdbes m water “ The 
method of countmg them depends on the fact that microbes 
whose presence m water we have to deal with can only 
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grow in meat ]elly A small quantity of water to be tested 
IS added and mixed with some melted meat jelly The 
jelly is allowed to cool Twenty-four hours later the jelly, 
which previously had been perfectly transparent, will be 
seen to contam numerous white or yellow spots The reason 
for this change is as follows When the jelly became solid 
each microbe was fixed at one pomt or other in the jelly, 
presumably separate from its neighbours Each microbe 
began to grow and reproduce Each parent microbe and 
the daughter imcrobes necessarily remam together, as they 
cannot move through the jelly They thus form a small 
colony, which as tune goes on becomes so large as to be 
visible to the naked eye Generally these colomes are as 
large as small pinheads, and are as visible in the jelly as 
the amall spots mentioned above By countmg the colonies 
we obviously arrive at the number of microbes present m the 
water added If the bulk of this water is known, we can 
calculate how many microbes were present ” This is called 
a bacteriological exammation, and can be performed only 
by an expert m such matters 
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Food may be of either animal or vegetable ongm with 
mmeral matter added, as, for example, salt 

ATiiTnA.1 Food consists chiefiy of milk and its derivatives, 
such as butter, cheese and ghee , eggs, fish and fiesh, such 
as beef and mutton , and the flesh of poultry, such as chickens, 
turkeys and geese, or of game, such as pigeons and teal 
The fat of ammala is largely used as food and for cookmg 
purposes 

VegetaUe Foods have been divided into six classes 
1st. Farmaceoits foods or cereals, such as nee, wheat, barley, 
maize and millet 2nd. Pulses, such as dal, peas and beans 
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3rd Roots and tvbefis, such, as potatoes, beetroot, carrots, 
turnips, tapioca, arrowroot, and ground nuts 4th Chrem 
vegetMes, such as spinach (sag), asparagus, bnnjals, cauli- 
flower and cabbages 5th Fruits^ such as oranges, grapes, 
mangoes, lemons, guavas, papiyas and plantains 6th, 
Fung%, a class of food to which mushrooms belong 

Food foisonmg is often caused through eatmg unwhole- 
some articles of diet, and a reference to some of these is 
necessary from the pomt of view of pubhc health 

Meat of all kmds, m a state of decomposition, when 
consumed, causes severe mtemal pam, sickness, vomiting 
and diarrhoea resembhng cholera This form of food poison- 
mg was formerly considered to be due to products of putre- 
faction called ptomames (Gr ptoma^ a corpse), and the 
complamt is still generally spoken of as ptomame poisontng 
Prom careful mvestigations which have been made it may 
now be defimtely stated that all such cases aie due to Umm 
produced by bacteria contained in meat when it is eaten, 
and the term lotuhsm is now apphed to aU of them no 
matter what the kmd of meat may be 

Botuhsm (Lat hotulus, sausage) was formerly common 
in Germany, where sausages are largely consumed, and the 
disease has sometimes been spoken of as sausage poisonmg 
for that reason And smce pork sausages are so much m 
demand it is not surpnsmg that botuhsm should be so 
common after eatmg them, smce the flesh of swme m a state 
of decomposition is the most often poisonous of all kmds 
of meat 

Owing to several cases of botulism havmg occurred four 
or more years ago at Loch Maree m Scotland, among 
visitors, of whom three at least died after eatmg meat paste 
preserved m “ glass jars,” considerable alarm was created 
throughout the country 

Botuhsm IS a senous form of disease “ The death-rate is 
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stated to be 30 or 40 per cent , and among those who survive 
recovery may be very slow ” (Monro) 

Shell-fish such as oysters and crabs are well known to 
cause not only severe stomach and mtestinal disorders and an 
intensely itching eruption on the skm known as nettle- 
rash, but when obtamed from sources polluted by sewage 
are a frequent cause of enteric fever 
Fruit in an overripe or decayed state or unripe is also a 
common cause of disturbance of the kmd 
Milk enters largely into the diet of children and older 
persons abke both in health and sickness Although most 
valuable as a food, milk, by virtue of the fact that the 
geims of disease grow, perhaps, moie rapidly m it than 
in any other kmd of food, is responsible, at times, for severe 
outbreaks of epidemic diseases such as cholera, enteric and 
scarlet fever It is often, also, the cause of consumption 
of the bowel and other forms of tubercular disease Fmally, 
it should be noted that food may contain chemical poisons 
which cause symptoms to appear very soon after the 
poisons enter the stomach The symptoms of food 
poisoning, on the other hand, may not appear for some 
considerable time after the food has been eaten 
How to Prevent Disease being conveyed through Mtlh 
The Tmlk of healthy cows only should be used Water 
should never be added except when necessary m the case 
of infants and sick persons Milk vessels should not be 
washed with dirty water Boilmg water only should be 
used for this purpose Oases of epidemic disease occurring 
near dairies or places m which milk is sold should be im- 
mediately removed to some safe place for treatment. Cows 
should not be milked by people with dirty hands Mi lk 
should always be boiled before it is used Milk, as m the 
case of water, should not be kept standmg too long after 
it has been boiled It should be covered to keep out dust 
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in which the germs of disease are, as we know, often earned, 
and also to keep out flies which may infect it 
The danger of the contamination of milk and all food- 
stuffs by flies should m particular be guarded against 
Dr Howard has estimated that, m a climate such 
as Washington, USA, twelve generations of flies are 
born in a single summer, and calculates that m a single 
summer the descendants from a smgle fly might number 
1,096,182,249,310,720,000,000,000,000 ” (O’Shea and Kel- 
logg) These appaUmg figures should, at least, convmce 
public health bodies and the general pubhc of the great 
necessity of wagmg war against flies m the interest of the 
general health of commumties And it is the duty of health 
departments to issue instructions as to how this can best be 
done in order to achieve success 
Signs of Good Meat. The flesh and fat should be fresh, 
firm, tender, of reddish colour and healthy lookmg Whole- 
some meat should not contam too much blood The fat 
should be bloodless Meat should be of the same quality 
throughout its entire substance Softemng, offensive 
smell, and greemsh discoloration mdicate that meat is bad 
and unfit for human use, and this apphes particularly to fish 
Pmservation of Foods. Food is sometimes preserved by 
freezing, or by currents of cold air, as m the case of the 
carcases of cattle and sheep Cold storage is bemg more 
and more resorted to daily for the preservation of food- 
stuffa and their conveyance from one country to another 
many thousand miles apart Food may also be preserved 
in ice Alcohol, vmegar and other substances are often 
used for the purpose Beef for the use of sailors is often 
preserved m bnne Drymg is sometimes resorted to, as 
m the case of fish, vegetables and fruit Foods of almost 
every description, such as milk, fish, frmt, and jams are 
also sometimes preserved in tms or bottles hermetically 
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sealed after all the air has been expelled by heat If gas 
escapes when a tm is opened the contents are bad, and bulging 
of the ends of the tins takes place owing to the pressure of 
the gas mside 

Great heat is required to destroy some disease germs, and 
as tins can be subjected to higher temperatures than 
glass jars, they are considered safest to use, apart from the 
nsk of the food which they contam absorbmg, though 
perhaps in small quantity, lead, tm or copper or other 
substances Used in their manufacture The bulging of 
their ends, when food is bad, also counts in favour of tins 

Adulteration of Food. Water may be added to milk 
or the cream may be removed and flour or other similar 
starchy food added to give the milk a thick appearance, or 
sugar or salt may be added Plantains and meat fat and 
other substances are often added to butter, ground maize 
to flour, and sand to sugar Ghee is often adulterated 
with ground-nut, cocoanut, or poppy oil Arrowroot may 
be mixed with cocoa and chocolate, or the starch granules 
of potatoes, nee, sago, or tapioca may be used Alum is 
often added to bread to give it a white appearance Tea 
leaves are sometimes mixed with other kmds of leaves or 
with tea leaves which have already been used These are a 
few examples of the manner m which food supplies may be 
adulterated Of all forms of adulteration, that of milk 
with polluted water is one of the most dangerous 


INFECTIOUS DISEASES AND THEIR CAUSATION, 
PREVENTION, AND ARREST 

Some infectious diseases are due to parasites introduced 
mto the blood by the bites of msects, others are caused by 
worms or their eggs which get mto the digestive canal in 

food or dnnk, or by eating with infected hands But by 

12 
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far the largest pioportion of them are due to uunute h'ving 
bodies known indiscriminately as bacteria, bacilh, miciobes, 
micro-orgamsms, or germs The use of the terms microbes 
and micro-organisms (Gr rmhos, small, 5^os, hfe) was 
ongmally accepted, as a compromise, when views differed 
as to whether single-celled orgamsms, when first discovered, 
were of the nature of plants or animals Bacteiia and bacilh, 
although m some respects different, belong to the same group 
of organisms Both terms are regarded as implying the same 
meamng, and either is now used accordmg to choice 

Bacteria. Until about one hundred years ago bactena 
were not known to exist The history of their iscovery is 
mterestmg It is a famihar fact that when water or other 
hqmd, containmg any kind of organic matter of plant or 
animal ongm, is allowed to stagnate it becomes cloudy, and 
a scum of the nature of a fungus or mould forms on its 
surface This scum, on bemg exammed by the microscope 
when it was first used, was found to be swarmmg with single- 
celled hvmg structures of different kmds, to whch the term 
protozoa was apphed (Gr protoa, first, zoon, animal) In the 
year 1835 the use of an unproved and more highly magnifymg 
microscope revealed the existence, m the scum, of orgamsms 
so mmute in size as to have eluded previous detection 
Because of their shape they were called bactena (Lat 
bactermm, a rod) 

Distnbutfion of Bactena Bactena* are now known to 
exist in aar, water, and soil, in food and dnnk, in diseased 
tissues of the body, in the contents of the alimentary canal, 
and even m sulphur springs and mmerals In short, they 
are found everywhere throughout the umverse, and many 
hundreds of bactena, all of which differ from each other, 
have already been discovered, and the hst is constantly bemg 
added to 

See Bactena “ The Illtiatrated Chambers's Encyclopcedta ** 
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The Activities of Bacteria By their action bacteria can 
produce pigments The red scum which appears on the 
surface of stagnant pools, and which can be seen on the 
surface of the ocean and on sea-shores at times, is due to 
pigmentation Red-snow, red water-spowts, and showers 
of what was superstitiously regarded as hlood-iain, are all 
due to the activities of bactena Bacteria can produce 
hght in the form of phosphorescence m dead fish By the 
heat which they evolve m their action they may set up 
spontaneous combustion m hayricks and hop-grananes 
They can cause the formation of marsh gas m stagnant pools, 
and, by an oxidismg process, they help m the formation of 
iron-ore found m boggy soil, and of manganese and the pale 
yellow clay, known as ochre, which is used for TY^fl-lnTig colour 
washes for the walls of houses It is due, moreover, to the 
action of bacteria that butter becomes rancid that milk 
turns sour and curdles, and wme ferments, that cheese 
becomes mouldy, and that toxins are produced m decom- 
posmg meat and ofiensive odours given off On the other 
hand, there are some innocuous bactena which, by their 
action, impart an agreeable flavour to certam classes of 
food-stuffs and improve their taste But the most im- 
portant purpose served by bactena m nature is that, by 
their action, they bnng about the decomposition of all dead 
and decaymg animal and vegetable matter and change it 
mto substances which provide food for plants To quote 
from a contnbution on the subject of germs, wntten by a 
biologist, which appeared m a recent London penodical, 
“ were it not for the activities of these germs of putrefaction 
the earth would be encumbered with the dead bodies of its 
past generations, and there would be no room for the 
hvmg 

Bactena Associated loith Infectious Diseases Bactena 
present marked differences m size and shape In shape they 
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may be round oval, rod-bke, etc , and some of them may 
be branched The rounded forms may be so arranged as 
to resemble strmgs of beads They may be straight, curved, 
or spiral, and some of them may be so twisted as to look hke 
cork-screws Bacteria, as a rule, multiply by division and 
subdivision, and with great rapidity Bach bacterium 
divides mto two, the two divide mto four the four into 
eight, and so on, until several millions of them may be 
present m a smgle drop of the hqmd material m which they 
breed It is said that under favourable conditions of 
temperature, etc , one bactenum may produce as many as 
17,000,000 bacteria m twenty-four hours, and they are so 
minute m size that, accordmg to Hankm, if sixty cholera 
germs were put m a row they would form a hne the length 
of which would be equal to the thickness of a hair It has 
also been calculated that if it were possible to stnng 
them together 25,000 would measure only J mch m 
length 

A temperature about that of blood heat is the most 
favourable to the growth of bactena They may be 
destroyed by great heat or great cold, and, m some instances, 
by exposure to sunhght Cholera germs are killed in an 
hour by a temperature of 56° C , and more rapidly at higher 
temperatures They have been found ahve after being 
exposed for several hours to a temperature of -10° C* 
They are killed if kept in ice a few dayu A 1 per 
cent solution of hme kills them in an hour, and they 
are rapidly killed by drying (Mmr and Ritchie) Some 
bacteria, however, produce spores or seeds which are not 
destroyed even when frozen or subjected to very high 
temperatures And the spores, under favourable con- 
ditions, may at any time become active When examined 
by a microscope bactena may be seen to be kept in a con- 
stant state of motion by fine dehcate thread-like structures 
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or lashes, called flagell© (Lat. Jiagelhim, a whip) Some of 
them may be seen to clump together and form colomes 
Some bactena can exist only m the free oxygen of the 
air, and are, for this reason, called aerobic bactena, others 
cannot survive m free oxygen, and are, therefore, called 
anaerobic bactena They manufacture their own supply of 
oxygen from the matenaJ m which they hve The bactena 
found m the scum on the surface of stagnant hqmds and pools 
are aerobic Those found beneath the surface are anaerobic 



Fig 65 — Baotbbu or Cholxba ( x 1,500) 


It is due to the action of anaerobic bactena that the sewage, 
collected m septic tanks, is decomposed and ultimately 
purified and rendered innocuous 

Uodes of Transmission of Infectioiis Diseases. These are 

(а) By contagion — eg^ small-pox, anthrax, or wool- 
sorter’s disease, diphtheria, syphilis, scabies or itch, and 
nngworm 

(б) Through the air — eg^ small-pox, influenza, and 
tuberculosis. 
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(c) Through water— e^, entenc fever, cholera, and 
dysentery 

(d) Through food — e g , entenc fever, cholera, tuber- 
culosis, scarlet fever, and diphthena Diphthena may be 
spread by milk, and tuberculosis may be caused by eatmg 
portions of the infected carcases of cows, while tapeworm 
may be caused by eatmg infected pork 

(e) Through clothing — eg^ small-pox, plague, cholera, 
measles, scarlet fever, and numerous other diseases of the 
kind common among children 

{f) Through the bites of insects, such as mos(g[uitoes, fleas, 
bugs, and lice — e g , malana, plague, yellow fever, typhus 
fever, and sleepmg sickness Kala-azar oi dum-dum fever 
IS also believed to be transmitted in this way 

{g) Through mf ected soil and stable manure — e g , tetanus 
The bacillus of tetanus is anaeiobic, and grows chiefly m soil 
and stable refuse It is also, howevei, found in the in- 
testmal contents of many herbivoious ammals Lacerated 
and punctured wounds, or even abrasions of the skin, are 
frequently followed by tetanus If not properly stenhsed, 
catgut hgatures which are made out of the mtestme of sheep 
may be infected with the bacterium of tetanus, an'l so also 
may horse-hair ligatures 

(t) Through fites, which feed on fllth and carry about 
bactena on their legs, wmgs, and mouths They are now 
recognised to be very largely, if not the chief, means of the 
spread of enteric fever and the summer diarrhoea of children 
through the infected discharges from the bodies of the sick 
It IS a well-known fact, too, that flies are mainly responsible 
for the contmuous prevalence of senous affections of the eye 
in some hot countries No less than 6,600,000 bactena have 
been found m the body of a single fly by bactenologioal 
examination (O’Shea and Kellogg) The female flies, about 
seven days after mating, lay their eggs in clusters, and, m a 
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day or so, a Zof m (maggot) about J inch in length is formed 
in each egg It becomes a 'pu'pa in about two weeks and an 
i^nago or fully formed insect in about two weeks longer 
(j) Through earners Some mdividuals may be infected 
with bactena or parasites, such as worms, and yet not 
appear to suffer m health m consequence They may, 
however, convey the disease to others who are in good 
health and free from infection Hence they are called 
“ carriers ” It is known that diphtheria, cholera, entenc 
fever, amoebic dysentery, and epideimo infantile paralysis 
may be conveyed by such earners Children who have 
been m contact with a case of diphthena may carry about 
the bactena m their air-passages, and yet not suffer from 
the disease themselves They may, however, infect other 
children who are more susceptible to the infection, and 
epidemics of diphthena m schools are often caused in this 
way, or one member of a family who is a earner may con- 
vey the disease to other members A parasitic disease with 
a big name, an/tylosiomtasts, but caused by small worms, 
often appears m the form of epideimos, and the disease is 
sometimes spoken of as epidemic anasmia ” Camers are 
largely responsible for the spread of this disease, which is 
discussed more fully later on 

oiC^dihons which Favour the Spread of Infeotions Diseases. 

^Infectious diseases spread most rapidly m badly hghted, 
badly ventilated, and overcrowded houses, and among people 
who are careless and unclean m their habits, where houses 
are too closely built together, as in bustees and slum areas 
of cities and towns where filth is allowed to accumulate, and 
where the water supply is polluted In bnef, infectious 
diseases prevail, mostly, among those classes of the com- 
mumty hving under conditions m which the most elementary 
rules of personal and pubhe hygiene are most flagrantly 
violated 



184 PUBLIC HEALTH 

Specific iDfectLons Diseases. Some infectious diseases 
have been dejBnitely proved to be always associated with, 
and caused by, distmctly different kinds of bacteiia, and 
that each of these bacteria can cause one kmd of disease 
only and no other They are, for this reason, called specfific 
hactena or organisms, and the diseases of which they arc 
the cause are known as specific infectious diseases The 
foUowmg are examples — ^viz , anthrax, which was the first 
specific bacterium discoveied, tuberculosis, cholera, plague, 
entenc fever, diphtheria, and tetanus Altogether about 
twenty specific mfectious diseases aie known 

There are many other diseases of which bactena, beheved 
to be the cause of them, have been found, but they have 
not yet been proved to be the specific cause And, besides 
these, there are numerous others which are, undoubtedly, 
infectious, but m which no bactena, suspected to be the 
cause of them, have yet been detected Theie is every 
reason, however, to assume, from their symptoms, the course 
they run, and their general behaviour, that even these 
diseases may be due to bactena of such minute size as to 
be beyond the power of any microscope of the present-day 
type to detect 

Koch's Postulates Before any bactenum can be stated 
to be the specific orgamsm causmg any foim of infectious 
disease, the followmg conditions must be fulfilled — ^viz 

1 The orgamsm must be demonstrated m the blood or 
tissues 

2 It must be able to be cultivated m pure form 

3 The cultures must be able to produce the disease m 
healthy or susceptible ammals 

4 The organisms must be found m the circulation or 
tissues of such moculated animals 

Immurnty from Infeotioiis Diseases. It is a well-known 
fact that some persons are more hable to be attacked with 
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certain diseases than their neighbours On the other hand, 
some people are proof against certain diseases, and are said, 
therefore, to en]oy what is called an immumty to these 
diseases 

Natural o) Inryate Immunity is immumty which is mbom 
in some persons 

Acqmred Immunity is conferred on others through havmg 
suffered from such diseases as small-pox and enteric fever 
This form of immunity is not due to the disease itself, but 
to the effect of the products of the bacteria left m the system 
after recovery Acquired iinmunity may be contmuous 
throughout life Attacks of some infectious diseases, such 
as dip^hena, pnemnoma, erysipelas, and the “common 
cold m the head,” do not confer immumty from the recur- 
rence of future attacks 

Indiiced Immunity is that which is conferred by vaccina- 
tion, as in the case of small-pox, or by moculation m plague, 
pholera^, enteric fever, hydropfibbia, and other diseases 

Cause and Prevention of Cholera. Cholera is caused 
through the germs of the disease gettmg into the digestive 
system through contammated water, milk, and other food- 
stuffs ' Attendants on the sick should thoroughly wash 
and disinfect their hands before eatmg or drinking, other- 
wise they run the great nsk of bemg attacked with the 
disease themselves The vomited matter and the discharges 
from the bowels of the sick should be destroyed by burmng, 
when possible, or mixed with a disinfectant at once, and 
earned to some distant spot where they can be safely buned 
deep in the ground They should not, however, be so 
disposed of near any source of water supply One of the 
most effective disinfectants is qmcklime It is rapid m its 
action, and it is cheap 

Anti-oliolera Inoculation is a form of preventive treat- 
ment which has met with considerable success where it has 
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been tned, and dunng outbreaks of the disease it is advisable 
to be inoculated The operation is a simple one A hollow 
needle, containing a small quantity of a carefully prepared 
flmd serum, is passed through the skm above the hip, and 
the serum is thus introduced into the system The person 
inoculated may have a httle fever and shght headache after- 
wards, but gets well m a few hours 
Cause and Prevention of Small-pox. Small-pox may be 
caused by contagion, or conveyed through the air or m 
clothing If it were possible to avoid, in every possible way, 
exposure to mfection, there would be no nsk of catchmg the 
disease, but when smaU-pox is prevalent, there is great nsk 
of doing so, owing to its highly infectious nature The only 
rehable preventives are vacomation and levaccmation 
FocctMfiow, we must understands does not abmys protect 
against smaUrpox, nor, indeed^ does one attack of smaVrpox 
protect against a second attach Every person should care- 
fully remember these two facts If houev&Ts vacomation 
has been successfulty perfor^ned, the chances are that for a 
number of years, at any rate, the vaccmated person is {in the 
great majority of instances) proof against smaiOrpox Vaocma- 
tion should be performed m the early months of mfanoy, 
preferably between the ages of two and six months If 
performed for the first time in grown-up persons, it may, 
m lore instances however, render active some ailment latent 
m the person vaccmated This nsk is trivial compared with 
the grave nsk of small-pox being contracted by unvaccmated 
persons, and the consequences which follow small-pox are of 
much more senous moment Even one insertion m vac- 
cination affords a degree of protection, although the 
immumty may not last so long as when two or more inser- 
tions are made, and revaccmation may be deemed advisable 
after a shorter mterval In England, under the orders ot 
the Ministry of Health issued m August, 1929, pubhc 
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vaccinators are required to comply with the following 
rule 

“ In all ordinary oases of vaccination or revaccination, 
the pubhc vaccmator should vaccinate in one msertion 
preferably by a smgle hnear mcision or scratch not more 
than i inch long meiely through the epidermis This 
incision should be made in the long axis of the limb The 
lymph may be apphed to the cleansed skm and the mcision 
made through it, or the lymph may be apphed to the 
incision immediately after the latter has been made The 
lymph may be gently rubbed into the scratch with the side 
of the needle or lancet In cases m which the pubhc 
vaccmator or the vaccmee (or the parent or other person 
having custody of a child vaccmee) desires to obtam 
additional protection at one operation {t e , where the 
maximum protection against sm^lpox is desired, or where 
the circumstances make it especially desirable to avoid nsk 
of failure), the public vaccmator may, if he considers it 
necessary, mcrease the numbei of such insertions The 
number of insertions should not exceed four, and they 
should be placed so as to avoid coalescence of the resultmg 
vesicles The aim of the public vacematox should be to 
produce successful vaccmation with the minimum of m]ury 
to the tissues In no circumstances should the vacemated 
area be cross-scanhed or cross-hatched 

* Opportumty should be taken by the public vaccmator 
to recommend that, m view of single-insertion vaccmation, 
revaccmation is advisable at an earher penod than if more 
insertions had been made than one ” 

Cause Preventioii of Malanal Fever. This disease is 
rampant throughout India, and the death-rate from it is 
very great Moreover, much of the lU-health, poverty, and 
distress m rural villages, particularly, is due to malaria It 
IS now known that the disease is caused by a small animal 
parasite mtroduced mto the blood of patients bitten by a 
special kmd of mosqmto called anopheles (Gr a/ndpheUs 
hurtful or harmful) It is the female mosquito that conveys 
the parasite Mosqmtoes breed, chiefly, m districts and 
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areas where the soil is waterlogged owing to the absence of 
proper drainage, or wheie there is none at all, and in stieams 
and ditches which are obstructed in their flow They also 
breed m tanks and wells and any hollow or leceptacle in 
which water is allowed to stagnate This explains the 
greater prevalence of malaria m rural districts and suburban 
areas than in cities and towns provided with a proper 
drainage system and constant water supply 

“ In 1870 malaria was so bad in the Meerut Cantonment 
that it was nearly abandoned A system of drainage was 
mtroduced at a cost of Es 1,50,000 Malaria is now 
practically non-existent, 900 hves are said to be saved 
yearly, and sickness has been greatly lessened, to say nothmg 
about the consequent economic gam AU this is due to the 
abohtion of pools of water ” (Lukis) 

But far greater and more successful results have been 
achieved throughout the world smce Boss’s bnUiant dis- 
covery, about thirty years ago, that anopheles are the 
source of infection The wiiter takes this opportumty of 
statmg that he frequently sat beside Sir Bonald Boss m 
the primitive laboiatory m which he earned out his re- 
searches in Calcutta up to the time when his patient and 
unobtrusive efforts to solve the problem of the mode of the 
dissemination of malana were rewarded with such weU- 
deserved success Boss’s discovery has been of inestimable 
value to humanity “ Si monumentum requins, circum- 
spice,” or as translated, If you seek his monument, look 
around you ” 

Anopheles mosqmtoes are, chiefly found m villages 
where malana is latent or mdigenous among the inhabitants, 
and malarial parasites may be found m large numbers in the 
blood of children, apparently m good health, hvmg m such 
villages Wells are often their breedmg-places, and the 
larvee of mosqmtoes can be seen m water drawn from them 
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Many years ago, m Calcutta, when the attention of an old 
lady was directed to the presence of large numbers of young 
mosqmtoes m a ghurrah of water she had just drawn from 
a well m the courtyard of her house, she cheerfully said, 
“ They have no bones and can do you no harm ” She did 
not realise the potential danger lurking m the larvae left m 
the well on reaching their fully developed stage 
The following are some measures which have been recom- 
mended for the prevention of malana 
Houses should be built on high sites, when possible, and 
the sites kept free from rank vegetation and undergrowth 
which mterfere with the free perflation of the air and cause 
dampness It is well known that malana is most common 
at the foot of hills where there is the densest jimgle and the 
soil IS swampy It is m such shdtered and damp places 
that the female anopheles breed most rapidly O’ Gorman 
strongly advocates the removal and bummg of scrub jungle, 
twice yearly, for a radius of a mile around every malanal 
stncken centre of population, and smce it is known that 
mosqmtoes seldom fly a greater distance than a quarter of 
a mile, it is obvious that, if this suggestion were acted upon, 
much good would be effected The removal of jungle, by 
burning or otherwise, has the further advantage of aUowmg 
the wmd to blow freely and umnterruptedly This handi- 
caps the movements of mosqmtoes, which seek protection 
from the wmd by flymg low 
With a view to the prevention of malana m rural areas, 
E H Aitken, many years ago, m a report to the Government 
of Bombay, suggested that “ when a new village is to be 
put up or an old one rebuilt, any site withm a quarter of a 
mile of a hot season nce-field should be rejected absolutely ” 
Bentley has advocated the concentration, m healthier 
areas, of scattered village populations hvmg among dirty 
tanks and m the midst of rank vegetation and the carrying 
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into effect of Sir Edward Buck’s recommendation that nver 
silt should be used foi fertilismg land and mcieasing 
cultivation He also advocates subsoil drainage 

In the interest of the health of the inhabitants, it is of 
the utmost importance that villages should be provided with 
proper drainage, and that all hollows m and around them 
for a considerable distance should be filled up Ditches 
choked with weeds and garbage of all kinds are a source of 
danger m that they form the chief bieeding-places of 
mosqmtoes Every effort should be made, at whatever cost, 
to provide well-constructed and properly cemented surface 
drains which can be easily flushed and kept clean, and 
which allow water to flow through them freely Where the 
use of cess-pools is unavoidable they, too, should be similarly 
constructed, and able to be readily cleaned out and kept 
clean Further, all discarded tm-cans, broken earthenware 
pots, and other receptacles, m which water can collect, should 
be removed and disposed of at a safe distance from, and not 
allowed to be thrown about anywhere near houses Even 
the hollows m trees should not be overlooked, as they form 
convement places for mosqmtoes to breed in Water, more- 
over, should not be allowed to stand neglected too long m 
vessels inside dwelhng houses, or in places in which animals 
are kept 

Tanks which cannot be drained should be kept as clean as 
possible, and their pollution guarded against A thm layer 
of kerosene oil spread over the surface of the water m them 
effects the destruction of mosqmtoes and their larvae 
Their destruction is facihtated greatly by keeping the tanks 
free from weeds 

Other measures advocated for the prevention of malana 
are the prohibition of digging and ezcavatmg of earth or 
ponds, and the prevention of bnck or tile making close to 
towns and villages (Birdwood) 
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When mosquitoes infest a house their destruction may be 
effected by buimng sulphur or jpyiethrum, which is a plant 
with a hot pungent root, or naphtha, which is distilled from 
petroleum and commonly called tar-camphor, or any of the 
derivatives of naphtha may be used Formalin, which is one 
of them, IS often used for disinfecting purposes, and is a good 
insecticide While rooms are bemg fumigated no one 
should stay m them, as the fumes are imtatmg to the eyes 
and air passages And the rooms should not be reoccupied 
until they have been well ventilated and the fumes got nd of 
Individuals may secure, m some degree, protection from 
the bites of infected mosqmtoes by sleeping mside mosquito 
nets Especially is this desirable m the mght time when 
mosquitoes are most active Even gauze windows and 
doors have been advocated as a means of escape 
Smtable clothing, puttees, and mosquito boots have been 
recommended for wear m malarious places by those who can 
afford to buy them, and those who cannot are to be pitied 
Protection may also be afforded by the isolation of persons 
suffermg from an attack of malarial fever 
Fmally, the more extensive use of quinme m malarious 
distncts IS strongly advised as the best means of preventing 
malanal attacks so far as medicmal treatment is concerned 
The Italians have found that only 2 per cent of those who 
take quinme have primary fever This medicme can be 
bought at any Post Office m India, in 7-gram pice packets 
An adult may take as much as 4 or 5 grams every four 
hours, or even larger doses at longer mtervals, and young 
children 1 or 2 grams three times daily There can be no 
doubt that of all remedies for malanal fever quinme has 
been proved to be the most valuable 
Boss gives 5 to 10 grams daily before breakfast 
Koch advised takmg 15 grams on two successive days 
m each week 
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Celli gives 4 grains every two oi three days 

Liston gives 10 grains morning and evening once a week, 
or after specially fatigmng exertion 

Qmmne destroys the sexual cycle of the paiasites m the 
blood 

The following is the order m importance of the measures 
considered necessary for the control of malaria 

1 An attack agamst the malaiial parasite itself m the 
human body by vigorous treatment 

2 An attack against adult mosqmtoes by cutting away 
jungle and rank vegetation of all kinds, screenmg houses 
systematically, and killing the insects m dwellmgs 

3 Anti-larval measures 

Cause and Prevention of Influiensia. Influenza is, perhaps, 
the most infectious of all diseases, and occurs in epidemic 
form at short or long intervals The outbreak which oc- 
curred m 1918 was the worst that has ever been recorded, 
and the death-rate throughout the world the 'highest No 
less than 5,000,000 deaths are reported to have occurred in 
India and Burmah alone From 1892 the BaciUus %nr 
fiuenzcB (Pfeiffer) had been, generally, believed to be the 
organism which causes the disease, although some doubt 
existed as to whether it was the specific cause While this 
chapter was being penned, it was announced that Professor 
Falk, of the Umversity of Chicago, USA, with the help of 
eighteen co-workers had, after six years’ intensive research, 
been able to isolate the germ which he had every reason to 
beheve was the specifi/c organmn of the disease Professor 
Falk, however, generously stated that, m his opimon, the 
organism was the identical streptococcus described m the 
year 1924 by two London doctors — ^Dr David Thomson, 
bacteriologist, and Dr Eobert Thomson, physician, who are 
brothers Owing to lack of facihties, however, the Thomson 
brothers could not carry their researches far enough to prove 
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m terms of Koch’s postulates (see p 184) that the strepto- 
coccus which they had descnbed and beheved to be the cause 
of influenza was the specific orgamsm The mam interest 
attached to the question, so far as the general pubhc 
throughout the world are concerned, is that if the specific 
orgamsm has been discovered it may be possible to produce 
an antitoxm or serum which, when mtioduced mto the 
system, will mduce immumty and prevent, m the future, 
such an appallmg destruction of human hves as occurred 
durmg the epidemic referred to above In the meantime 
such preventive measures as the isolation of the sick, stnct 
cleanlmess, and the disinfection and destruction of discharges 
from the nose and other respiratory passages, should be 
taken 

The foUowmg “ hin ts and precautions,” which were 
issued by Sir Gteoige Newman, Chief Medical Officer of the 
Ministry of Health, England, for the information of the 
pubhc durmg the epidemic of 1918, may form a smtablo 
conclusion to the observations on mfiuenza 

Infection may be guarded agamst by — 

1 Healthy and regular habits, and avoidance of fatigue, 
chill, alcoholic excess, crowded meetmgs and hot rooms and 
unnecessary travellmg 

2 Good ventilation in work and sleepmg rooms. 

3 Warm clothing 

4 Garglmg from a tumbler of hot water to which has 
been added enough permanganate of potash to give the 
liqmd a pink colour 

In the event of an attack, the patient is advised with a 
view to a speedy return to convalescence and the avoidance 
of oomphcations 

(а) At the first feehng of illness go home and go to bed, 
keep warm, and send for doctor 

(б) On convalescence avoid meotmg-places and places of 
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entertainment for at least one week after temperature has 
become normal 

(c) Eecovery should be completely estabhshed before 
returning to work 

Cause and Prevention of Tabercnlosis. This can, to a 
large extent, be effected by the removal of the causes which 
predispose to the disease These are, among others, over- 
crowding, bad ventilation, insufficient and poor quabty of 
food, exhaustion, wet and damp, bad drainage, and polluted 



Pig. 66. — Baoillxjs of Consumption 


subsoil, alcoholic excess, and close conffnement m badly- 
lighted rooms An old Persian proverb says, “ When the 
sun and air do not enter the physician enters often ” While 
it IS the duty of sanitary authorities to take action for the 
removal of many of these causes, mdividuals may do a great 
deal to protect themselves, m many ways, and more 
especially by bemg cleanly m their habits and observing 
the simple rules of health Tuberculosis is, undoubtedly, 
spread chiefly by the filthy and dangerous habit of mdis- 
oriimnate spitting Spittmg m pubhc places has been made 
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a punishable ol^enoe in France, Germany, Austna, and 
America In Amenca the penalties attached to it are 
very heavy 

In past times the habit of promiscuous spittmg was so 
common m Great Britam that hardly a squaie mch of rail- 
way station platforms escaped bemg defiled Now it is a 
rare occuirence to notice spittmg m pubhc places anywhere 
The practice is, unfortunately, still prevalent to a large 
extent m India It has been estimated that a cubic centi- 
metre — ^that IS, about 16 mirnTna or drops — of tubercular 
sputum may contain 100,000, OCX) bacilh (see Fig 66) These 
germs get mto the air through coughmg and speakmg 
The particles of sputum contaimng them may fioat m the 
air for fifteen mmutes or an hour and a half In a dry state 
they are earned about m dust, and get deposited on fuimture 
or elsewhere, or they may be conveyed by house-flies It is 
beheved that the baciIh may remain virulent for two years 
m a dry state, and they are said to have resisted putrefaction 
when buned for two years The dry sputum is largely 
responsible for the dissemination of tuberculosis, but soiled 
bed-hnen, ordmary clothing, and handkerchiefs can also 
spread the disease The followmg precautions should be 
taken m the case of patients sufienng from tuberculosis 

1 Arrangements should be made to secure the freest 
possible ventilation and admit sunlight, and all furniture 
which IS not absolutely necessary should be removed from 
the sick-room 

2. The patients should not be allowed to spit on floors 
They should be provided with pieces of paper or rags, 
which should be burnt immediately after bemg used In no 
case should they be permitted to use handkerchiefs They 
should bo instructed to cover their mouths dunng a fit of 
coughmg Suitable receptacles contaimng some hqmd 
disinfectant may be used, and after bemg emptied they 
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should be deansed with boiling watei to which soda has 
been added. 

3 The vonut and other discharges should also be disin- 
fected and properly disposed of 

4 : AU dishes and feeding utensils should be kept separate 
from those used by other members of the household, and after 
bemg used they should be at once plunged into boilmg water 

5 Soiled beddmg and clothes should be put into a dism- 
fectmg solution before they aie lemoved from the room to 
be washed 

6 Eooms should be kept clean and free from dust Daily 
cleansing and disinfection of rooms is advisable, and the 
floors and fuimture should have all spots of dirt and stains 
removed from them 

Eubbmg with a damp cloth contammg some disinfectant 
should take the place of dry sweepmg and dustmg, and the 
cloth should be put mto some disinfectant after use 

Many kmds of rehable disinfectants can be purchased at 
any chemist’s shop When used they should always cover 
the sputum and other discharges 

Burning is the safest precaution to take m the case of 
soiled clothes and bedding, and all articles of the kmd, of 
httle value, should be so disposed of 

Other such infected articles should be boiled, and after- 
wards washed with soap and water When this is done 
soaking m a disinfecting solution is not so necessary It is 
always necessary, however, when the soiled articles cannot 
be boiled and washed at once In such cases they should be 
soaked for twenty-four hours, or until they can be boiled 
and carefully washed 

7 Persons attending patients should be warned of the 
danger of infection, and instructed to carefully wash and 
thoroughly disinfect their hands before eatmg, and to spend 
as much time as possible m the open air, and not remam day 
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and night in the patient’s room They should, moreover, be 
told to keep at a safe distance when the patient has a fit of 
conghmg (see Disinfection, pp 208-213) 

Health authorities in India, m conference, have recom- 
mended the foUowmg measures for the prevention of 
tuberculosis 

1 Sanatoria, which should be available at any time of the 
year 

2 Shelters at every dispensary, and that these shelters 
m the Umted Provmces should be protected on three sides 
from dust, wind, and heat 

3 Special wards m hospitals or hospitals entirely set 
apart for tuberculous patients to be used, mainly, for early 
cases of the disease 

4 Education of the masses m hygiemc matters, generally, 
and instruction as to how to prevent the spread of tubei- 
culosis. 

5 The destruction of infected houses, and the construction 
of other houses to take their place It was thought that 
less palatial colleges would serve their purpose, and that 
the money saved might well be devoted towards helpmg to 
carry this recommendation mto effect It was also thought 
that public and pnvate effort might be rehed upon to find 
any further funds that might be needed 

6 The use of tuberculin in selected cases to be used only 
by competent medical officers 

Cause and Prevention of Plague. Smce plague, m epidemic 
form, broke out m Bombay over thirty years ago, many 
opmions have been expressed as to its mode of transmission 
Dogs, cats, rats, mice, ants, flies, bugs, fleas, and hce have 
all been regarded with suspicion So also have all kmds of 
food-stuffs, such as gram, ghee, oil, jaggery, milk, butter, 
curds, cocoanuts, and dates, infected by lats or other 
animals, and especially gram stored in places infested with 
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rats The behef that plague can be spread by direct 
contact through the skin or through the infected air of 
inhabited rooms, gettmg mto the lungs of attendants on the 
sick, has also been held And eatmg with unclean hands, 
and dnnkmg out of vessels used by sufferers from plague, is 
beheved to have been the cause in some cases The sputum, 
vomited matter, and discharges of patients have also been 
regarded as causative agents It is believed that im- 
mediately after, or even before, the death of plague-infected 
rats, the fleas on their bodies leave them and attack any 
warm-blooded animal withm their reach, and that human 
bemgs are infected m this way 

At the begmnmg of the epidemic m India, Professor 
HafOone visited some houses in Bombay in which there 
were 700 to 1,000 people living when cases of plague were 
occurrmg daily all over the waid After studymg the 
situation carefully, he made the foUowmg statement “ If 
an actually first case of plague is discovered m a big popula- 
tion, it is almost as easy to arrest its development as to put 
out a bummg match, but it is hopeless to try to check it 
after the disease has spread,” and concluded that other 
measures than the bummg of sulphur in the streets were 
required In view of the success of vaccination in pre- 
ventmg small-pox, Professor Haffkme set about trying to 
prepare a serum which he hoped would be successful m 
preventmg persons moculated with it from bemg attacked 
with plague And his efforts were crowned with success 
Authontative medical opimon now is that moculation offers 
the chief hope of combatmg the disease successfully, sup- 
plemented, of course, with the destruction of rats and other 
sanitary precautions 

Oause and Prevention of Enteno Fever. The germs of 
enteno fever are found chiefly in the discharges from the 
bowels of patients. They are also found m the urme durmg 
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convalescence It is known, too, that they may Imger in 
the discharges of comers of the disease for years after 
recovery from attacks If allowed to he m or about 
latrines, or elsewhere, the discharges get dried up and con- 
verted mto dust, and m this form the germs may rem am 
active for an mdefimte length of time The dust gets blown 
about by the wind and finds its way mto tanks, wells, and 
houses, or it may be conveyed mto houses on the bodies of 
flies Water stored m houses and food supphes thus get 
contaminated The chief precautions to take towards the 
prevention of enteric fever are personal cleanhness, clean 
surroundings, and the protection, m every possible way, 
of water, milk, and other food supplies These precautions 
have been fuUy discussed m the chapters on water and 
food supply and the disposal of refuse, and need not, theie- 
fore, be repeated 

Inoculatio 9 i with a vaccine has achieved considerable 
success m reducmg the number of oases and deaths occurring 
among mooulated persons, as compaied with those not 
mooulated It is beheved to be more effective when earned 
out some time before the person moculated is exposed to the 
nsk of b ei ng infected with the disease Hence it is that non- 
immune persons leaving a ooimtry m which the disease is 
rare to go to one in which it is of common occurrence are 
advised to be moculated before they proceed on their 
journey 

Cause and Prevention of Dysentery. There are two 
forms of dysentery — ^viz , amcebic and haciUa/iry The 
amoebic form is due to a parasite four times the size of a 
red blood corpuscle The parasites are found m the bowel 
discharges, and have also been found m the walls of the 
bowel, m sputum, and m hver and lung abscesses Amoebic 
dysentery prevails chiefly where large numbers of people 
hve together and where there is insufficient ventilation, 
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Bacillary dysentery is caused by a small lod-hke bacillus 
with roimded ends It is believed to be the cause of epidemic 
dysentery m all parts of the woild It was discovered by 
Shiga m 1898 dunng an epidemic m Japan The bacillus 
has been found associated with some foims of seasonal 
diarrhoea The dischaiges from the bowel are the mam 
cause of infection, and infected clothing, contammated 
water, flies, and human “cairiers” may spread the 
disease 

Among the measures which should be taken for the pre- 
vention of dysentery are the f ollowmg 

1 The disinfection and destruction of the discharges 
from the bowel by bummg if possible Incmeration is 
adopted in jails and other institutions 

Water should be boiled and vegetables well cooked 

3 Predisposing causes should be avoided, as, for example, 
changes of temperatuie which cause chills, ovorcrowdmg 
and bad ventilation, fatigue, and alcohol 

4 Thorough cleanlmess m habits and otheiwise, and the 
destruction of flies and their breeding-places This is desir- 
able at all times, but especially so durmg epidemics of the 
disease 

Inoculation is said to have been practised in Japan with 
much success as a preventive measure 

Emetme The immediate use of this diug m cases of 
amoebic dysentery, as recommended by Sir Leonard Rogers 
who discovered its value and was the first person to use 
it, not only cures the disease but prevents the formation of 
abscess of the hver, which was formerly so common in India 
and other tropical countries after attacks of dysentery, but 
IS of comparatively rare occurrence nowadays Even m 
neglected cases where the formation of hver abscess has been 
suspected the use of emetine has resulted m complete 
recovery 
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Cause and Prevention of Ankylostomiasis or Hook-worm 
Disease. The cause of the disease is a small nematode (G-r 
nema, thread, eidJos, form) which inhabits the upper part of 
the intestine and eats into its hnmg membrane It is be- 
heved to hve on blood obtained m this way through suckers 
The female parasite is about f mch m length, and the male 
rather less The eggs of the parasites are found in the 
excreta from the bowels of infected persons, and as many 
as 4 miUion eggs may be found m each motion m bad cases 
of the disease The eggs mature rapidly when the excreta 
are mixed with warm earth When the larvse escape they 
can hve m water or mud for months They become infective 
when they are only four or five days old 

Ankylostomiasis is also known as tropical anaemia, 
anaemia of miners, and sometunes as Egyptian chlorosis 
(Gr chloros, pale green) The parasite is found almost 
ever 5 rwhere, and afiects mostly workers m mines and those 
employed m makmg tunnels and among bnckmakers 
Among this class of workers m Cornwall 95 per cent have 
been found to suffer from the parasites, and m India 60 to 
80 per cent among this class of labourers A Rockefeller 
Commission m one of their mvestigations found 97,632 
sufferers among 165,866 persons exammed In 1915 Dr 
Percy RendaU, the surgeon m charge of a steamer conveymg 
868 emigrants to Fiji, after careful mvestigation found that 
no less than 428 weie affected with worms of one kmd or 
another, 104 of them were infected with ankylostomiasis, 
26 with thread-worm, 29 with tape-worm, 24 with round- 
worms, 2 with whip-worms, and 1 with what was con- 
sidered to be a hver-fiuke These figures may be of mterest, 
in this connection, as showmg the great prevalence of 
parasites of the kmd m the systems of certain classes of 
people 

It was formerly beheved that dnnkmg contammated 
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water, eating with soiled hands, and eaifh-eatinq were the 
chief sources of infection in ankylostomiasis Loess, in 1898, 
however, showed that the mfection could be mtroduced 
mto the system through the skm He desciibed how the 
nunute worms on escapmg from the ova penetrated the 



Fig 67. 


1 Ankylostoma duodenale (female), ( X 14) la AnWlostoma 
duodenale (female) natuial size 2 AnWlostoma duodenale 
(male), ( X 14) 

hau folhcles, and m this way get mto the vems and 
lymphatics, m which they are earned to the heart and 
lungs He traced them from the air-passages of the lungs, 
into which they escape from the circulation, through the 
trachea and larynx, and thence through the gullet mto the 
stomach and mtestmes Although this may be considered 
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a complicated method of infection, it has, neveitheless, been 
confirmed, and it is now beheved that it is the chief mode 
of infection, and that infection by the mouth is compara- 
tively rare An irritation which is caused by the parasite 
when burrowmg its way through the skm is known as 
“ ground-itch ” The feet, legs, arms and hands are mainly 
affected 

The preventive measures consist m the removal of con- 
ditions favourable to the hatchmg of the ova and the growth 
and development of the young worms Proper samtary 
convemences should be provided, disinfectants freely used, 
and excreta carefully disposed of Everythmg possible 
should be done to keep the surroundings from bemg defiled. 
The feet and legs should be protected by covenng the legs 
and wearing boots and thick stockmgs The legs, feet, arms, 
and hands should be kept perfectly clean, and more 
especially the hands, which should be thoroughly cleansed 
and dismfected before eatmg, and aU patients should be 
isolated and receive treatment under medical supervision 
Thymol has been found to be of the greatest value in the 
treatment of infected persons Dr Eendall, referred to 
above, m a commumcation on the subject, wrote thus 
“ Before I started this treatment with thymol, not one of 
the emigrants showed any of the classical symptoms of 
ankylostomiasis Eucalyptus oil I found unrehable and 
mefiOLcacious Beta naphthol is very nauseous and, I think, 
dangerous No patient to whom I administered thymol m 
full doses had a smgle symptom which m any way contra 
indicated its use It was qmcMy and easily swallowed with 
a draught of water ” And what is of great mterest and 
worth recordmg, he further wrote “ There is no doubt m 
my mmd that by ridding the mtestmes of entozoa (worm 
parasites) has m these emigrants prevented malanal attacks, 
and the use of thymol appears, on this voyage, to have 
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made dysenteno diairhcea, wluoli m my expenence is one 
of the most frequent diseases among Indian emigrants, as 
rare as cholera” Dr Eendall’s concludmg observation 
was “ When I look at the four large septic teeth of the 
Anhylostoma duodenale, I cannot help thinking that the 
day is not far distant when people will cease to saddle all 
diseases on fleas and bed-bugs, but will pursue with unre- 
lentmg hate this apache, among entozoa, the Anhylostoma 
duodenale ” 

Lieutenant-Colonel Clayton Lane, IMS (retd ), has re- 
corded the fact of his havmg given, in the treatments and re- 
treatments of some 20,000 persons in Darjeelmg, 50,000 
doses of 60 grams of thymol without mortahty or serious 
anxiety, and says “ It is the drug with the best lecord for 
safety ” And m order to get the best effect from its use 
and avoid waste he advises the use of poiodeied thymol 
mixed intimately with an equal quantity of sugar of milk 
or bicarbonate of soda, so that tho particles may be well 
separated, and thus prevented from forming masses and 
thereby losmg their effect Colonel Lane says that, as be- 
cause thymol IS soluble m alcohol and oil, their use should 
be mterdicted during treatment, owmg to the risk of absorp- 
tion, and that the final purge, therefore, should not be oil 
(“ Modem Techmque m Treatment,” Lancet, vol m , 
pp 157-161) 

Cause and Prevention of Kala-azar. This disease is known, 
also, as Leishmaniasis, Dum-Dum fever, Burdwan fever, and 
tropical cachexia (Gr halcos, bad, hexis condition) The 
causative agent is a parasite which was first discovered m 
1900 by the late Sir Wilham Leishman, whose views were 
confirmed by later mvestigations made by Donovan The 
parasite has for this reason been termed the “ Leishman- 
Donovan ” body The parasite is oval m shape, and vanes 
m size from to ^ inch. Most of the parasites are enclosed 
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in cells “ Some of the cells are of large size and may 
contam a hundred or more parasites” (Monro) The 
disease has a wide distribution It is known to have existed, 
since 1869, to a large extent m Assam It is also prevalent 
m many parts of India, Burma, Ceylon, China the Malay 
Archipelago North Africa, the Soudan, Syna, and Arabia 
There are three forms of the disease — ^viz , Indian kala-azar, 
infantile kala-azar, and tropical sore The parasites m the 
infantile form, which affects children mainly and prevails 
largely m places situated along the coast of the Mediter- 
ranean Sea, and the parasites m tropical sore differ m some 
mmor respects from the Leishman-Donovan bodies, but 
are aIhti to them They are known as the Leishrmma %n- 
fantum and Leishmama tropica respectively Indian hala- 
azar is also called “ black disease,” because of the changes 
which take place m the skm of patients suffermg from 
kala-azar The symptoms which are manifested are fever, 
anaemia, enlarged spleen and hver, ulcers of the skm, and 
dropsical conditions The disease may continue for several 
years, but m 80 per cent of cases proves fatal 

Tropical sore is also known as Aleppo boil, Delhi boil, 
Bagdad sore, and Nile sore This form of kala-azar is 
characterised by ulceration of the exposed parts of the skm 
other lesions Rogers and Patton are of opmion that 
the bed-bug is the means of transmission of the disease m 
India Donovan is mchned to think that the plant-feedmg 
bug IS the transmitter Quinme, when administered m the 
early stages of the disease, is attended with good results, 
but it IS not curative As, however, the generally accepted 
view IS that bugs convey the disease, the best preventive 
measure is to take every possible precaution to avoid being 
bitten by these insects 

Cause A-nfl Prevention of Yellow Fever. This is a tropical 
disease which occurs chiefly m the West Indies, parts of 
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Mexico, and the West Coast of Africa It prevails mostly 
m sea-port cities and towns, and follows the Ime of steamer 
trafiGlc, and m this way has spread to European countries, 
m some of which it has assumed an epidemic form No 
specific germ has yet been demonsti ated to be the causative 
agent But a species of mosquito — ^the Stegomyia fastmta-^ 
IS known to be the transmitter of the geim whatever it may 
be In 1902-1903 a Umted States Army Commission, after 
careful mvestigation, reported that “ bactenological 
exammation of the blood during life, and of the organs and 
blood immediately after death, was negative ” They at 
the same time were able to report that, “ when the Stegomyia 
fasmata was allowed to suck the blood of a yellow fever 
patient, forty-one hours after the onset of the attack, the 
mosqmto could, twenty-two days later, on bitmg a non- 
immune person, produce the disease in such person Two 
other mteresting pomts may be mentioned (1) That the 
mosquito concerned does not, it is believed, bite except 
by night, and that, therefore, an mfectod locahty may be 
visited with impumty m the daytime, and (2) that soiled 
articles do not transmit the disease, and that, therefore, rf 
there aie no mosqmtoes about there is no risk attached to 
nursmg yellow-fever patients In view of the above 
observations, it will be apparent that the only hope of 
being able to prevent yellow fever lies m the extenmnation 
of the mosqmtoes concerned m its dissemination (see 
Malaria). 

AREEST OP INFECTIOUS DISEASES 

The measures necessary for the prevention and arrest of 
infectious diseases to a large extent overlap. The pre- 
ventive measures recommended m the different diseases 
discussed m the foregomg pages are precautions, many of 
which individuals can take themselves There remam, 



AEEEST OF INFECTIOUS DISEASES 207 

however, for discusBioii other important measures which 
Pubhc Health Authorities are, under legal enactments, 
required to take m most coimtnes, with a view to the early 
arrest of outbieaks of infectious disease in the interests of 
the general commumty They aie as follow 

1 Notification. The London County Council have 
issued regulations under the Pubhc Health (London) Act, 
1891, and the Pubhc Health Eegulations of the Ministry of 
Health for the Compulsory Notification, to Medical Officers 
of Health, of any case of infectioua disease occurring among 
school children They have also m a summary mdicated 
the period durmg which such children should be excluded 
from attendmg school, and issued orders for the exclusion 
of children hving m infected houses, flats, and tenements 
At present seventeen infectious diseases are notifiable under 
the London County Council Eegulations, mcludmg small- 
pox, diphthena, scarlet fever, typhoid fever, dysentery, 
malaria, erysipelas, and aUL forms of tuberculosiB 

2 tiolatL^. This is the separation of infected from 
healthy persons In every instance, where smtable accom- 
modation IS not available for isolation and proper treatment 
in private houses, patients should be removed to hospitals 
exclusively set apart for the reception of such cases Foi 
the patient’s own sake and m the interest of relatives, fnends, 
and other people it is most desirable, in these circumstances, 
that hospitals should be made use of It is, on rare occa- 
sions only, that any objection is raised to the removal of 
patients from their own homes by the poorer but educated 
classes m England and elsewhere, and even those who have 
heaps of accommodation m their own homes recognise the 
benefits which accrue from isolation and treatment m 
hospitals 

3 .Seg^gation. It is considered advisable, at times, not 
only to isolate patients, but to prevent those who have been 



208 PUBLIC HEALTH 

in contact with them fiom associatmg with the general 
pnbhc until the risk of infection bemg conveyed by them 
IS over This is called segregation In some instances 
persons who have travelled on steamers, for example, on 
board which infectious cases have occuned, aie kept under 
observation, mstead of bemg segregated, and required to 
present themselves to the Health Authorities, at regular 
mtervals, for examination, or are visrted at their places 
of residence so that they may be isolated at once m the 
event of their showmg any signs of the disease themselves. 
They are kept under observation until the period of incuba- 
tion has expired 

Dismiection has been defined as the destruction of the 
most stable known infective matter — ^that is to say, the 
diamf ftfitinn of the germs of disease and their spores The 
agents employed for eSectmg this object are known as 
imnfectants Some cheimcal substances used merely restram 
the growth of germs, and prevent fermentation and putre- 
faction, but do not destroy them These agents are called 
mtbseptics^ of which borax and boracic acid, formerly much 
used for preservmg food-stuffs, are examples Other 
cheimcal substances merely mask or conceal smells These 
are called deodoramits Examples of these are charcoal and 
Qamphor used m urinals, tar used for the walls and wood- 
work of latrmes and receptacles for refuse, and chlorinated 
lime for latrmes, drams, and cesspools Begardmg the use 
of disinfectants for sewers and drams. Dr S Rideal says 
“ The reagents are practically lost m the immense volume 
of water and fail to reach a proportion sufidcient to destroy 
the bacteria, although they may partially remove the 
smeU ” Dismfeotmg powders sprinkled over gratings of 
house drams, he says, “ are not only useless, but positively 
to be condemned, as it leads to a false idea of safety 
Chlonde of lime,” he says, “ retains its power much longer 
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than ordinary disinfecting powders, but even this is in- 
eflS.oient, has an unpleasant smell, and quickly corrodes 
gratings and pipes ” 

Such agents as permanganate of potassium, peroxide of 
hydrogen, fonnalm, and boracic lotion form useful gargles 
in septic conditions of the throat and for cleansmg the 
mouth And creosote, an oily distiUate from wood-tar, is 
a useful antiseptic and deodorant m tubercular and other 
diseases of the lung when the breath is foul 

For disinfecting purposes on a large scale, fumigation 
with chemical substances and their use otherwise and heat 
are the agencies on which rehance is chiefly placed, and 
these may now be considered 

Fnmigation. Fumigation with sulphur fumes, which 
was much m vogue some years ago for the disinfection of 
rooms, fell mto disrepute because they were considered to 
be mefficient Their efficacy, when associated with watery 
vapour, has now been clearly re-established It is a cheap 
way of disinfection, although sulphur has the disadvantage 
of bemg mjunous to articles of wearmg apparel and other 
fabrics and to colours For the disinfection of rooms Pubhc 
Health Authonties, nowadays, chiefly use fonnalm, which is 
wood alcohol containing 40 per cent of formaldehyde The 
term aldehyde, it may be explamed, is apphed to a large 
class of compounds mtermediate between alcohol and acids 
Formaldehyde is also called formic aldehyde, because the 
acid (formic acid) contamed m it was ongmally obtamed from 
ants (Lat formica, an ant) The prefix “ al ” in aldehyde 
IS a contraction for alcohol, and “ dehyde ” a contraction 
for dehydrogenation 

It has been suggested that mixed vapours of sulphur 
dioxide and formaldehyde may have the advantage of not 
only destroyi ng bac tena,. but jEdso of killing vermm, such as 
moths, fleas, and bugs 


14 
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Eormalm tablets, each contaming 15 432 troy grains of 
ormalin, are used extensively for the disinfection of rooms, 



Pm* 68. 

because they are convenient, and when used properly insure 
thoiough disinfection Twenty to twenty-five, when used 
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m a suitable funugator such as Lister’s, or an “ alformant ” 
lamp, are sufficient to disinfect 1,000 cubic feet of room 
space, the time of exposure needed being three or four 
hours 

Before proceedmg to disinfect a room the doors of all 
almirahs and cupboards should be opened and drawers 
emptied of their contents, and everythmg left lymg loosely 
about the room AH openings m the room should be 
properly pasted over with some smtable paper The walls, 
wmdows, doors, wood-work, and articles m the room 
should then be sprayed with water, and arrangements 
made to have the door leadmg from the room fastened as 
securely as possible to keep the vapour from escaping when 
the funugator is put into action And as formahn is very 
imtatmg to the eyes, nose, and throat, no one should enter 
the room, after disinfection, until it has been well ventilated 
and made safe to do so It may be noted that a pmt of 
formalin for each 1,000 cubic feet of room space, when 
evaporated m an open vessel over a bunsen or spirit lamp, 
serves the same purpose as the formahn tablets Rooms 
are also, at times, disinfected by usmg sprayers, which are 
small hand-pumps, mto which the disinfecting hqmd is 
poured (Fig 68) But no matter what means may be 
employed for the disinfection of rooms, the importance of 
sunhght, fresh air, and soap and water must not be over- 
looked 

Heat. This is the best disinfectant of aU The forms in 
which heat has been employed are by the direct use of the 
flame, by boiLng, by the use of dry gas or vapour generated 
m a disinfectmg chamber or stove, by ^eam vapour and 
steam, and by means of saturated steam couflned under 
pressure m stoves Hot air is objectionable, on the ground 
that the temperature necessary to destroy the germs of 
disease is so great that the articles to be disinfected would 
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in most cases be destroyed Dry beat, however, is useful 
for stenhsmg instruments m bacteriological laboratories 
Leather and indiarubber goods are destroyed when exposed 
to great heat m any form Prolonged boihng destroys 
almost all germs of infectious disease For all practical 
purposes boiling is a safe and simple means of disinfection 
for ordmary household use Boihng is also largely used for 
stenhsmg water and milk and mstiuments used for per- 
forming surgical operations Moist heat such as boiling 
should be apphed for three hours at a temperatuie of 100° C , 
or for twenty minutes at 115, to 120° 0 , or for fifteen 
mmutes, three times, at mtervals of twenty-four hours, at a 
temperature of 60° C Sodium bicarbonate may be added 
to the water with advantage (Latham) The slowest method 
when adopted is used for convertmg spores mto bacteria, 
which are more easily killed than spores For the disinfec- 
tion of beddmg and clothing of patients, and the crew of 
a ship, or disinfection on a large scale, at any time, special 
arrangements are necessary, and these aie made by the 
Health Departments conceiued Large steam dismfectors 
are provided, of which the “ Equifox stove ” is regaided as 
one of the best kmd to use The articles to be disinfected 
are put into a large wire cage, the door of the stove is shut 
and firmly fixed by means of screws Steam under pressure, 
m order to get the greatest heat possible (a temperature far 
above boiling-pomt), is then admitted After the expiration 
of half an hour, or less time even, the articles thus treated 
may be safely removed and used again Every large city 
and town should be provided with some such apphance for 
pubhc use. 

Oondoding Observations on Disinfection. The discharges 
from the bodies of the sick should be mixed with an equal 
quantity of a dismfeotmg solution and allowed to stand for 
half an hour, and then be burnt or buried Solutions of 
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carbolic acid, 1 in 5, meronnc chloride, 1 m 1,000, or other 
reliable disinfectant, of which there are many on the market, 
may be used Dry earth, charcoal, chloiide of hme, and 
carbohc acid powder are useful deodorants and cheap. As 
has been previously said, all articles of clothing, etc , of httle 
value should be burned Boihng, or at least soaking, 
infected clothing and beddmg for twenty-four hours m a 
dismfectmg solution, such as carbolic acid 5 parts to 100 of 
water, or bichloride of mercury 1 m 1,000, is an effective 
means of disinfecting such articles After soaking they 
should be boiled and thoroughly washed with soap and 
water 

All rooms m which the sick are treated should be kept 
scrupulously dean and well ventilated The room should 
contain as httle fuimture as possible Clothes, mats, books, 
papers, etc , should be removed Nothmg should be taken 
out tiU disinfected, and this more especially apphes to the 
discharges from the body Nurses should always be 
dressed neatly and cleanly, and should be careful not to 
eat with infected hands The spread of disease can also 
be checked to a large extent by personal cleanhness, avoid- 
ing overcrowding, by fresh air and light, and the hme- 
washmg of houses inside and outside 

GAEDENS, PLAYGEOUNDS AND OTHEE 
OPEN SPACES 

Judging from the closely built and badly ventilated 
houses, the narrow streets and the absence of open spaces 
m old cities and towns, the fact that fresh air and sunshine 
are as essential to health and life as food and water does 
not appear to have been recognised And to make things 
worse some of the rooms m such houses have no means of 
proper ventilation, are dark and dismal, often overcrowded, 
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and even used when food is being cooked Although such 
conditions still exist eveiywhere, great improvements have 
been effected m many countries during lecent years, and 
India has not been behmd m that regaid, as witness the 
great changes that have taken place in Calcutta, Bombay, 
Delhi, and other Indian cities and towns, and even in bustees 
situated within then boundaiies Old, dilapidated, and 
msamtary houses m slum aieas have been demohshed, 
and substantially built and samtary houses constructed to 
take their place, streets have been widened and properly 
aligned Adequate dramage and hghting and water supply 
have been mtroduced, and playgrounds, gardens, and other 
open spaces, which are aptly regarded as the lungs of densely 
populated cities and towns, have been provided where they 
were most needed One of the most desirable, highly com- 
mendable, and appreciated innovations has been the 
reservation of well-laid-out parks, for the exclusive use of 
purdah-nashin and other Indian women and their women 
fnends of other nationalities, to which they can resort for 
fresh air and recreation, and have such social entertam- 
ments as they think fit, without bemg distuibed by the 
madding crowd Although improvement schemes of cities 
and towns mvoive a huge outlay, the benefits which accrue 
from them are inestimable and fully justify the cost 
Owing to high land-values, some of the most densely 
populated and msamtary areas of some cities, m which large 
improvement schemes have already been earned out, 
remain neglected A typical example of the kmd is Bern 
Bazaa/r, a rich trading centre m Calcutta, for the improve- 
ment of which the appeals of the general public, dunng the 
past thirty years or longer, have so far been m vam 
Gardens serve many useful purposes They help to keep 
the air fresh, ventilate their surroundings, and admit sun 
shme When used for the cultivation of fiowers, they con- 
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tribute largely to human pleasure and happmess, and provide 
a safe and healthy retreat from the dangers and noises of 
street trafidc for all classes, and especially for aged persons 
and young children Flowers, m their infinite variety of 
colour, kind, size, shape, and the arrangement of their 
leaves, afEord a valuable means of cultivating the faculty of 
observation and discrimination on which mental develop- 
ment so much depends Moreover, the cultivation of 
gardens, whether with vegetables or flowers, is an agreeable 
and healthy occupation, and owners of small gardens find 
it a convement form of exercise and recreation 

The London County Council and other public bodies 
elsewhere m Great Bntam and other countries have, 
durmg recent years, built many thousands of houses, on 
modem samtary pnnciples, for the workmg classes, m 
healthy areas where land is comparatively cheap, and as 
near as possible to their places of employment Each house 
has its own plot of ground, in front and at the back, and 
the occupants of the houses vie with each other m cultivatmg 
and keeping them neat and tidy The display of flowers 
in front of the houses not only adds to their own pleasure, 
but are a source of pleasure and admiration to passers-by. 
The houses have an upper and ground floor, and are attached 
to each other mostly m ranges of six, with open spaces be- 
tween the ranges, while large open squares are distributed 
freely among the houses 

Flaygromids, though primarily mtended for the purpose 
of enabling children and others to take exercise, are useful 
breathing spaces, and help to keep the air of the localities 
m which they are situated fresher than it would be other- 
wise They are specially of benefit to children of the poorer 
classes Imng m overcrowded and slum areas m the centre 
of cities and towns, who cannot make use of the large pubhc 
parks m the suburbs or in rural areas Fresh air, play, and 
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exeroise are essential to the physical and mental growth 
and development of childien, and games appeal to them 
more than gymnastic exercises Hence their value, at 
schools, m places wheie there are no other open spaces In 
selecting sites for playgrounds, and especially foi school 
playgrounds, clayey soils should be avoided when possible 
Such sites aie damp, and if not piopeily drained are hable 
to become waterlogged oi even flooded if on low ground. 
Diseases, such as rheumatism and tuberculosis, are common 
in places where the soil is damp, as are also mosqiutoes, 
which, as IS well known, convey the malarial parasite 
through their bites High sites, with porous soils, should 
always, therefore, be preferred 

The subsoil water level should not be less than 16 feet 
below the surface of the ground School playgrounds should 
be large enough to provide not less than 30 square feet for 
each scholar, and their relative position such as will insure 
the benefit of the prevaihng winds They should be level, 
properly dramed, and kept m good repair, and free from 
hollows m which water may collect and stagnate, and form 
breeding-places for mosqmtoes They should, moreover, 
be enclosed by a wall or railing so constructed as to mterfere 
as little as possible with the free perflation of the air 
Gravd or gravel and sand are considered to be the best 
covermg for playgrounds 

“A hard covermg, such as asphalt or stone-flagging, 
has the disadvantage, as has been pointed out by a French 
authority, of restnctmg children m their movements and 
thus depnvmg them of fu^pportumties for the co-ordina- 
tion of muscles and the/more exact and perfect develop- 
ment of their physicaJ/powers Jumping, which is likely 
to be mdulged m by >Doys and girls as well, leads to more 
or less m]ury when the surface upon which the pupd jumps 
IS hard and unyieldmg, as m the case of flagging or very 
hard asphadts!* (‘‘School Hygiene,” by Professor Edward 
E ^Shaw). 
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All playgroTinds should be provided with sheds for 
shelter from ram and excessive heat of the sun, as occasion 
may necessitate They are particularly needed at schools 
to enable the childien to get some foim of exercise when 
weather conditions are such as to prevent them usmg the 
playgrounds Provision should be made for the extension 
of the playgrounds if it should become necessary 

The question of providmg playmg fields for boys and 
girls at elementary schools m England is, at present, receivmg 
the attention of the Board of Education It is suggested 
that to meet the requirements of schools m the centre of 
large towns, which ordinary means of transport cannot 
bnng withm reach of playmg fields, class-rooms should be 
provided on the fields In this way classes may spend a 
whole school-day at the fields, and receive mstruction when 
not playmg games Experiments have been made by three 
education authorities In one a pavilion, with two class- 
rooms to accommodate fifty boys and fifty girls, has been 
provided, oontaming also cloak-rooms, kitchen, radiator, 
and a store-room, at a cost of £1,900 This pavilion is used 
by SIX schools, 

MODERN MOVEMENTS FOR THE EDUCATION OP 
SOCIETY IN THE LAWS OF HEALTH 

The most important of these movements are maternal 
and infant welfare work, the object of which is to try to 
reduce the high death-rate among mothers and infants 
at childbirth, or ailments occurring afterwards, the welfare 
of children until they begm their educational careers, and 
educational hygiene 

Uatemal and Inlantile Welfare. Professor Dame Louise 
Mcllroy, m an address* dehvered to the Glasgow and West 
♦ Br%t%8h Medical Journal, February 16th, 1930 
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of Scotland Branch of the British Medical Association on 
Octobei 25th, 1929, said “ We can never be Utopian enough 
to hope to ehmmate deaths from childbiith, but we can 
reduce them considerably This is the faith of all those 
who are concerned with maternal welfaio ” She drew 
attention to the fact that in Scotland, m 1928, the maternal 
mortahty was 7 pei 1,000, and obseived “ If ovei 27,000 
lost their lives m England and Wales in the last ten years 
because of pregnancy or childbuth, we cannot but feel 
that some of these deaths were due to inadequate treatment 
of the patient ”, and added “ It is not only the death-rate 
we are concerned with, but the enormous amount of ill- 
health among women which is due to unskilled aid durmg 
pregnancy and childbirth ” 

Professor Mcllroy suggests that, because of more efiBicient 
registration, nowadays, the true facts about maternal 
mortahty are better known, and may, to some extent, 
explain the small progress that seems to have been made 
durmg the past twenty years in trying to reduce it In 
her address reference was made to Dr Jellett, formeily m 
charge of the Rotunda Hospital, Dublin, as havmg written 
from New Zealand, where he is now in practice, that durmg 
the five years preceding 1898 the maternal death-rate at 
that hospital was 3 1 per 1,000 only, although the impor- 
tance of asepsis was not understood then so well as it is 
now Dr Jellett ascribes the low mortality at that tune 
to limited mterference during childbirth, and still strongly 
advises as httle intervention as possible and scrupulous 
regard to aseptic precautions to insure freedom from 
infection 

In a lecture on antenatal, natal, and post-natal problems^ 
— ^that IS, maternal welfare before, during, and after child- 
birth— Dr W H P. Oxley gives statistics showing the 

* Brvltsh Medical Journal, February 16th, 1930 
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maternal mortality m the East End Matermty Hospital, 
London, throughout its history From 1884 to 1928 the 
number of m-patients was 22,383, and the number of deaths 
forty-seven, or 2 10 per 1,000 From 1890 to 1928 the 
number of out-patients attended was 27,184, and the number 
of deaths twenty, or 0 74 per 1,000 Thus, for the whole 
period, on distnct and hospital combined, the death-rate 
was 1 35 per 1,000 

Durmg 1929, at the General Lymg-m Hospital, which is 
situated m one of the poorest and most congested areas 
m London, there were 2,113 childbirths and no maternal 
deaths 

In a recent contribution to a monthly journal,* mainly 
devoted to the discussion of Indian affairs, on the Welfare 
of Indian Women and Children, Di Margaret I Balfour 
C B E , gives the followmg figures showmg the mortahty, 
of mothers in Madras, Calcutta, and Bombay in the year 
1926 

Matbenal Mobtality in Childbibth 

Madras 16 per 1,000 live births 

Calcutta 38 ,, „ 

Bombay 13 „ „ 

as compared with a maternal mortahty of 3 9 per 1,000 for 
England and Wales m 1926 

The high maternal mortahty m India is acknowledged 
to be due, chiefly, to early marriage, which the late Dr 
Mohendra Lai Sircar regarded as the greatest evil m India 
And at a pubhc meetmg he said, ‘‘ From medical observation 
extendmg over thirty years he could say 25 per cent of 
Hmdu women died prematurely through early mamage, 
25 per cent more were mvahded by the same cause, and 
the vast majority of the remamder suffered m health 
from it ” 

* vol 111 , No 6, December, 1929 
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More recently, m an address delivered at a Social Congress 
at Bombay, His Highness tie Gaekwai of Baioda remarked 
“ It IS not necessary for me to dwell upon all those famdiar 
questions which clustei round the question of the status of 
women I would merely pomt out that eaily marriage must 
mcrease death and disease among the motheis, swell infant 
mortahty, and mjure the physique of the race It interferes 
also with the proper education of women ’ 

Dr Balfour, m her article, cites an interestmg mquiry 
relatmg to maternal and infantile mortahty in the towns 
and villages of Murshidabad, Bengal, extending over a 
penod of five years (1917-1921) Eegarding the results of 
the mquiry, she observes “ If it were taken as correct for 
the whole of the country, it would mean that India loses 
100,000 mothers aimually durmg childbirth, and that about 
2 million babies die durmg the first year of hfe ” 

Besides early marriage, physical malformations and 
diseases, which may develop m expectant mothers, are to 
a considerable extent responsible for both maternal and m- 
fant deaths, either durmg childbirth, or, in the case of infants, 
m the early years of life, owmg to their enfeebled condition 
when bom With a view to ascertammg to what extent 
diseases occurrmg m expectant mothers might be respon- 
sible for the high maternal death-rate in India, Dr Balfour 
refers to an mterestmg mquiry begun four years ago m 
Bombay “ A questionnaire was sent to All-India Matermly 
Hospitals, and records were kept m the Bombay hospitals. 
It was foimd that the greatest smgle cause of moitahly 
was an acute form of anaemia which attacked expectant 
mothers a few months before childbirth ” To what extent 
infantile mortahty may be influenced by disease occur- 
rmg m expectant mothers is not known, but Dr Balfour 
suggests that it also would form a suitable subject for 
mquiry 
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Maternal and Child Wdfare Centres. These are institu- 
tions which Jxave been established, within lecsent years, for 
the pi^Qsani giving medical aid to certam classes of women 
£md children whose circumstances are such that they may 
be unable to get such aid otherwise In England some of 
these centres are administered by Borough Councils The 
funds necessary to defray the cost of their mamtenance are 
derived from mumcipal rates and grants from the Ministry 
of Health Voluntary centres have been established else- 
where These are under the control of the Ministry of 
Health, from which grants-m-aid are received Voluntary 
contributions are depended upon to make up any deficiency 
in the cost of their mamtenance Special medical of&cers 
attached to these centres advise mothers as to the feedmg 
and clo thin g of infants, and other matters relating to their 
health and upbrmgmg, and give advice to the mothers 
themselves when they are m a poor state of health And 
supervision is exercised over the health of the children until 
the age when they go to school Provision has also been 
made for the care of expectant mothers at these centres by 
the estabhshment of antenatal climcs, at which they can 
obtain expert medical advice and be kept under observation 
until childbirth Durmg theix attendance the existence of 
physical defects, or the development of disease of any kmd, 
can be detected early, and steps taken to prevent any 
untoward occurrence before or durmg childbirth Advice 
IS also given to expectant mothers as to the diet most 
smtable for them, the kmd and amount of exercise they 
should take daily, and when they should rest And stress 
is laid on the importance of fresh air and su nshin e, well- 
ventilated rooms, cleanliness of their homes and surround- 
ings, and personal cleanlmess and regular habits These 
antenatal dimes are much appreciated and becoming more 
and more popular daily And authoritative opimon is 
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to the efiect that they have resulted in a remarkable 
reduction m maternal death-rate 
Professor Dame Mcllioy regaids them as being of the 
greatest value, and ascribes the comparatively low maternal 
mortahty of 2 7 per 1,000 at the Hoyal Free Hospital, for 
the last eight years, to antenatal care 
Dr Oxley gives the following figures, showmg the maternal 
death-rate in the East End Maternity Hospital for the 
periods before antenatal work was begun and afterwards 


Period 

Cases 

Deaths 

Raie per 1,000 

1884-1918 

19,684 

37 

19 

1921-1928 

17,525 

12 

0 68 


And he adds “ The institution of full antenatal work with 
compulsory attendance has been followed by a drop in the 
already low mortality to a thiid of its foimer level ” 

Dr Gilbert I Stiachan, of the Caidiff Koyal Infirmary, 
m a paper'*’ read before the South-West Wales Division of 
the British Medical Association on Deccmbei 18th, 1929, 
began with a reference to antenatal woik which, he said, 
“ needed no stressmg at this time of day when a large and 
constantly increasing experience has demonstrated not 
only to the medical profession, but also to the lay pubhc, 
the enormous value of antenatal care m saving maternal and 
infantile hves ” 

Attendance during Childbirth. In former days any old 
woman was considered good enough to attend cases of 
childbirth In Scotland the village uudwife was known as 
the “ howdie,” a term which is thought to have been denved 
from “How d’ ye*” the midwife’s first question This 
class of nudwife is now non-existent m any country where 
* Bntiah MeduscU Journal, February 15th, 1930 
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the dangers of unskilful aid and the importance of scrupu- 
lous cleanhness and care are recognised In England duly 
qualified medical practitioners or highly trained and certi- 
ficated matermty nurses only are allowed to take sole 
charge duimg childbirth, and m cases of difficulty or 
emergency, matermty nurses are required, under the rules 
of the Central Midwives Board, which is constituted to carry 
out the Provisions of the Midwives Acts, to call m the help 
of a doctor When a doctor is in attendance uncertified 
women, known as “ handy-women,” may, if considered com- 
petent, because of experience m nursmg and at childbirth, 
be employed to help m any way they can But the pro- 
priety of employmg such women depends upon whether or 
not the services of a certificated nurse are available the 
ability of the persons concerned to pay for the services 
of such a nurse, and on the fulness of the responsibihty of 
the doctor and the actual attention he himself gives durmg 
and after childbirth It is illegal for such women to take 
sole charge of a case of childbirth under “ cover ” of a doctor, 
and any doctor allowing this to be done would be liable to 
have his name removed from the Medical Register 

Katcffnal and Child Welfare m India, based, more or less, 
on Western ideas, began about the year 1913, The foUowmg 
brief history of its mtroduction, culled from Dr Balfour’s 
article, is given here for the convemence of those who may 
be mterested m the matter, but may be unable to refer 
to the periodical m which the article appears 

The first step taken was when Lady Willmgdon opened 
Matermty Homes at Bombay, antf organised a system of 
house-to-h ouse visiting 

In 1914: two health visitors, with special qualifications, 
were appomted to organise the work m Dellu as a first-class _ 
centr^, as_ a model for similar work m other parts of India 
This proved a great success In 1918, m order to provide 
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trained workers, a training school, under the superin- 
tendence of the health visitors, was started at Delhi, and 
since then trained workers have been appointed to posts in 
different parts of India The late Sii Paidoy Liikis, then 
Director-General of the Indian Medical Service, was mainly 
instrumental m the mstitution of this scheme 

In 1926 the Lady Eeadmg Health School was opened as 
a permanent tiainmg school, and about the same time the 
Ram Chandra Lohia Infant Welfare Centre for the welfare 
of mothers and babies m Delhi and the traiumg of students 
was founded At first eveiythmg went well, but owmg to 
the lack of financial support later, the scheme for subsidismg 
the work mav be said to have practically proved a failure 

In 1920 a Maternity and Child Welfare Exhibition was 
orgamsed at Delhi. Dr Balfour, with legaid to this exhibi- 
tion, says “ Pams were taken to insure that this should be 
of an AU-India character, and delegates weie invited from all 
parts of the country, a conference of doctors, health 
visitois, and nuises was held — ^the first of its kind in India, 
and there is no doubt that the principle of picvention laid 
down theie soon began to be better uncleistood by workers 
throughout India ” 

In the same year Lady Chelmsford, through funds 
collected by her, announced the formation of the AU-India 
League for Matermty and Child Welfare Branches of the 
League were formed m the different provmces, and. Dr 
Balfour says, “ from that tune onwards centres began to 
multiply ” 

In 1924 the late Lady Reading maugurated the.NatioMl 
Baby Week, regarding which Dr Balfour says “ None of 
the schemes for child welfare has proved so popular as this,*’ 
and considers the rapidly growing interest m child welfare 
and the growth of new centres as a direct consequence 

Even before the inauguration of Baby Week, Dr Balfour 
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states that the Red Cross had turned to child welfare as a 
suitable field for its peace-time activities, and had decided 
to devote some of its large funds to that purpose, and adds, 
the Lady Chelmsford League and the Red Cross jomtly 
orgamsed the first Baby Week ” 

Dr Balfour gives the following figures, showing the infant 
mortality m Madras, Calcutta, and Bombay durmg the year 
1926 

279 per 1,000 live births 
Calcutta 317 

Bombay 419 [[ 

compared with an infant mortabty of 70 per 1,000 in 

England and Wales m 1925 And in referrmg to the high 

maternal and infant mortabty m India, she directs attention 
to the fact that, except m the Umted Provinces, where a 
medical woman has been appomted by Grovemment to 
supervise and organise it, maternal and child welfare work 
comes nominally under the Pubbc Health Department It 
may be concluded, however, fiom what follows, that the 
Pubbc Health Departments m India are fully aUve to their 
responsibibty in the matter, although no doubt a special 
department to deal with maternal and child welfare work 
might achieve more satisfactory results 
In his report for 1928 Major C M Ganapathy, IMS, 
Director of Pubbc Health for the Central Provmces and 
Berar, states that the infant death-rat#» m that distnct was 
over 238 per 1,000, and agam higher than any other provmce, 
and adds that nearly one-third of the total mortabty of the 
district was due to the deaths of infants under one year of age. 
It may be concluded, therefore, that the infant death-rate m 
Madras, Calcutta, and Bombay has considerably decreased 
smce 1925 Major Ganapathy states m his report that, 
during the year 1928, fourteen new infant welfare jjentres 
were estabbshed bnngmg the total of these institutions to 

15 
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thiTty-ive at the end of that yeaar, and that the estabhsh- 
ment of additional centres is contemplated The foUo'wing 
further observations in the leport, lelatmg to the efforts 
bemg made to make maternal and child welfare in the 
Central Provinces and Berai a success, may be regarded as of 
sufficient mterest to justify their inclusion m this chapter 
A nursery school was opened in Nagpur to contmue the 
care of children from infancy until the school-going ages 
and to mamtam continuous health supervision At some 
of the infant centres arrangements arc in force for trainmg 
native midwives, who are paid for attending the classes, 
they subsequently enter for examinations, on passmg which 
they are legistered and receive certificates In the year 
under review eighty-eight midwives were being so tramed, 
and it IS hoped that the scheme will extend considerably 
Antenatal clmics have been instituted m the centres 
wherever medical supervision can be obtamed In order 
to meet the demand for trained health visitors to take 
charge of these centres a well-equipped health school under 
medical control was opened in August, 1928 Health 
propaganda work was continued throughout the year, and 
baby weeks were orgamsed m several towns A large 
number of municipal committees gave financial and other 
support to women engaged m conductmg labour oases and 
visiting houses where children had been bom. Important 
factors in infant mortality are recogmsed as bemg ill-informed 
mterferenoe by untramed midwives and the lack of proper 
post-natal care, it is beheved that the preventive measures 
bemg taken will soon make their infiuence felt 
The Organisation of Maternal and Child Wdfare Work. 
Dame Janet Campbell, D B E , M D , Senior Medical Officer 
for Maternal and Child Welfare to the British Munstry of 
Health, on the invitation of the Prime Mmister of AustwJia, 
made an mquiry, m 1929, mto the oigamsations for maternal 
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and child welfare throughout that Commonwealth In her 
report emphasis is laid on the excessive maternal mortahty 
— ^nearly 6 per 1,000 — though it is stated that the infantile 
death-rate is deoreasmg to a gratifying extent The mam 
recommendations made m the report, which might well be 
adopted m connection with schemes for maternal and child 
wdfare dsewhere, are as follow 

1 The'^ ^tabh^iunent of an appropriate division of the 
health department 

2 The subsidising, extension, and improvement of 
maternal, infant, and child hygiene work 

3. The encouragement and subsidising of relevant 
researcL 

Dr Campbell adds, “Voluntary agencies must prepare 
themselves to surrender, for the greater good, some portion 
of their, perhaps, over-ohenshed mdependence ” 

The ^ Hygienic Welfare of School Children. 

Nowhere, perhaps, has more been done m this regard than 
m the huge and densely populated area under the jurisdic- 
tion of the London County Council, which is the central 
co-ordinating health authority, and exercises administrative 
control of the health and general welfare of school children 
Special medical officers are employed to legularly inspect 
the children and see that they receive proper care and treat- 
ment when necessary And during convalescence from 
jllnesses, children are frequently sent, at the expense of the 
Council, to seaside places or hohday homes m the country 
to recuperate The medical officers are also required to see 
that the health of the children is m no way affected, pre- 
judicially, by the existence of sanitary defects m schools, 
such as insufficient space and consequent overcrowding, bad 
ventilation, bad hghting, inadequate heating during cold 
weather or by msamtary surroundings, want of exercise or 
play m the open-air or by excessive school work. Particular 
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regard is paid to the physical condition of the children, on 
which their mental development so largely depends If 
found to be suffering fiom defective eyesight or hearing, 
or diseases of the eye, ear, throat nose, oi skm, or from 
bodily deformities of any kmd, they are sent to hospitals 
or dimes where they can obtain appropnate treatment 
Children suffermg from sore-throat or skin complamts 
suspected to be of an infectious nature are at once separated, 
and smtable measures taken for their own safety and the 
protection of other childien in the school. 

SiTmlar arrangements as the above are made for the 
welfare of children attending schools m other cities and 
towns, and m the rural areas of counties Observations 
under this headmg would not be complete without reference 
bemg made to headmasters, headmistresses, and other 
members of the teaching staff of schools, who fully realise 
their responsibihty, and do everything m their power to 
mamtam, at a high level, the health of the children m then 
charge 

School-gomg Age and its Effect on the Health of Children. 

In England children begin to attend school at the age of 
five years Eegardmg the effect which going to school for the 
first time has, Mr. Dumville m his book on “ Child Mmd * 
writes It IS probable that the sudden change from the 
comparative freedom of home-life to the more restnoted life, 
with respect to both thought and movement, which even 
the most modem schools mvolve, makes too great a demand 
on the child, so that he suffers both mentally and physically 
The rate of mortality has been found to mcrease during the 
first school year” Mr Dumville suggests that weakly 
children should be lemently dealt with and not forced to 
work like others, and generally that teaching conditions 
should be much less rigid than they usually arc Befemng 
to the system of education developed by Madame Montesson, 
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a great Italian educationist, Mr Dumville gives a long 
quotation from an account of her schools m which each child 
is given “ the maximum of freedom that is compatible with 
his not huitmg or incommoding others, and as long as he 
IS busily and suitably employed, he is not likely to hurt 
or mcommode others, or to make himself a nmsance to the 
school as a whole ” Another mteiestmg quotation from 
“ Child Mmd ” is the following 

“ Mr Wmch has demonstrated, after careful mvestigation, 
that early entrance to school is not advantageous to mtel- 
lectual progress When children were tested at the age of 
seven to eight it was found that those who had been at 
school smce the age of three produced results which were 
no better than those of the children who did not commence 
school before five Early entrance to school, then, is of no 
advantage even with respect to progress m the school 
subjects With respect to general mtalleotual progress, it 
IS probably harmful For it tends, as we have seen, to 
produce retardation m bodily CTowth, and although the 
correspondence between physical excellence and mteUectual 
abihty cannot be demonstrated at all pomts and m every 
mdividual case, it has been found that on the average this 
correspondence is very marked The brighter children, as 
a whole, are bigger than the duller ones In early educa- 
tion, therefore, 'v^tever else we do, we should make certam 
that the child leads a life of healthy bodily activity ” 

If early going to school serves no other useful purpose, it 
at l east ke eps children out of mischief at home and,relieves 
the responsi^ihty of theiz mothers during school hours In 
many oases also it enables children to enjoy the benefit of 
school games, drill lessons, and breathing exercises, and of 
fresher air during school hour mtervals than is possible m 
their own homes and their surroundings, and all this is to 
their good 

Education and H^ene m India. Nearly thirty years 
ago a committee appomted by the Umted Provmces Govern- 
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ment (India) subnutted an interesting and exhaustive lepoit 
on Educational Hygiene, with special reference to colleges, 
hostels, and schools throughout these Provinces **• Regard- 
ing the teaching of hygiene, the Committee observed 

“ The provision of hygiemc surroundings m schools is of 
the highest importance m the teaching of the elements of 
hygiene It is of httle use to teach dogmatically the advan- 
tages of clean and wholesome surroundings where such are 
not provided The impressions of childhood are deep and 
lasting, and it is necessary therefore that they should be 
m all respects sound Neatness, tidmess, cleanliness, fresh- 
ness of atmosphere, punctuality, and orderlmess in school, 
leave impressions on scholars which are likely to have lasting 
effects in their after-life The hygiemc conditions of the 
schools should, therefore, m all cases, be of a vastly higher 
standard than those to which the scholai is accustomed m 
his own home Teachers also must show to their pupils 
that they practise what they preach, and that they them- 
selves are tidy and clean m their person and clothing, 
punctual and orderly m their work, and of good moral 
character They should m their own lives carry out the 
precepts of hygiene which they themselves have been 
taught ’’ 

The Committee m their report recommended the penodical 
examination of the sanitary condition of all Anglo-vernacular 
schools, colleges, and hostels, and suggested the appomtment 
of medical officers for the health inspection of children, with 
special reference to eye diseases, infectious diseases, skm 
diseases, malana, and tuberculosis, and the administration 
of quimne m malanous areas With regard to school work 
the Committee summansed the causes which affected the 
health of scholars mjunously as foUow Unhygiemc sur- 
roundings, unsystematic and irregular work throughout 
the session and serious overwork and cramming for a few 
months pnor to the annual examinations, and the want of 

* Umted Provinoea Oazette, September 25th, 1913 
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regulation of work during actual school hours, and undue 
length of houis of home work necessitated largely by m- 
effeotive tmtion durmg school hours With regard to 
mental fatigue mduced through long spells of instruction 
the Committee observed that m England authonties are 
agreed that the time durmg which children can fix their 
attention is very short For example, a child of six can 
fix his attention for fifteen mmutes, children from seven to 
ten for twenty mmutes, from ten to twelve for twenty-five 
mmutes, and from twelve to sixteen for thirty mmutes 
Based on these considerations the Committee recommended 
for general adoption the followmg scheme for the duration 
and the subdivisions of school hours for both boys and 
girls 

“ I Prepamtory sections A and B should have a total of 
three hours’ school work, divided into half-hour penods 
with five-mmute mtervals, and a half-hour play mterval 
after the fourth period This would mean a total of three 
hours and fifty mmutes m school 

“ II Lower primary sections I and II should have a 
total of four hours, divided mto half-hour penods, with five- 
mmute mtervals, and a half-hour play mterval after the 
fourth penod, Tnaking a total of five hours in school If the 
school day be for any reason divided mto mommg and after- 
noon penods, the half-hour mterval should be extended 
accordingly 

“ ni Upper primary sections III and IV should have a 
total of four and a half hours’ school In these sections 
also, the Committee is strongly of opmion that the time 
should be divided as above mto half-hour periods with five- 
mmute mtervals whenever possible, and that there should 
be at least half an hour play interv^ after the sixth penod 
This provides for a total tune of five hours and thirty-five 
mmutes m school 

“ TV Middle and high schools should have five working 
hours In these the time should be divided mto six penods 
of not more than fifty mmutes, with five-mmute mtervals. 
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and a forty-mmute interval, piefeiably aftei the fourth 
penod This provides for a total time of six hours m 
schools ’ 

The Committee suggested that the five-minute mtervals 
should m all cases be utilised for the thorough ventilation of 
class-rooms by throwing open all doois and windows, and 
that headmasters should impress the necessity for this on 
their staffs, and that no one should be allowed to remain m 
the class-rooms dunng these mteivals The Committee 
were of opimon that by allowmg five-minute mtervals be- 
tween the periods above prescribed, the scholars are 
enabled to have a bnef but sufficient relaxation, mental and 
physical, and are thereby better fitted to put their minds 
to work duimg the actual workmg periods, and that the 
better the quality of work during actual workmg hours the 
less would be the necessity for home lessons 

The Committee further suggested regular and contmuous 
physical training, and that half an hour each schoolday 
should be devoted to prescnbed drill and exercises, m each 
class, m the open-air or, dunng wet weather, m rooms with 
the wmdows open, and m such clothing as would allow the 
greatest freedom of bodily movements But, they added, 
“ physical drill and exercises must not be regarded as takmg 
the place of organised games, such as oncket, football, 
hockey, etc , but as aimhanes to these ” In the higher 
sections they recommended such physical exercises as those 
included in the Muller system, which do not impose undue 
strain 

There was no question concemmg education and the 
teachmg of hygiene m colleges and schools m the Umted 
Provmces which was not thoroughly discussed, and a care- 
ful perusal of the report by those mterested m the subject 
would be well worth the time spent m doing so It is on 
hues similar to those recommended by the Committee that 
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modem movements m the education and hygienic welfare 
of students at colleges and school children aie bemg con- 
ducted in England and elsewhere And, no doubt, the pro- 
gress made m India generally has been due, to a large extent, 
to their recommendations The report has, at least, been of 
much value to the writer of the foregomg pages. 



PART III 

PSYCHOLOGY 

The term “ psycliology ” is deiived from two Greek words, 
soul, logos, reason It lias been defined as “ the 
science of mmd and mental operations and their analysis 
and classification ’’ No subject, perhaps, has given nse 
to so much discussion and diversity of opmion as to 
whether psychology should be considered to be the science 
of the soul, mmd, consciousness, or behaviour Although 
much remams to be discovered before it can be regarded 
as an exact science, considerable knowledge has been 
acquired, by expenment and observation of facts es- 
tabhshed m this way, smce the days of Plato, who located 
desire in the lower part of the body, anger in the heart, and 
reason in the brain Even nowadays, persons who are 
of a spiteful disposition are said to be suffenng from 
spleen Befemng to the present position of psychology 
m the realm of science, a critic in the London Times wrote 
“ In order to establish its claim to be one of the Natural 
Sciences, it must be able to differentiate its subject-matter 
It must provide some hall-mark by which we may know 
the facts it deals with are as specifically mental and belong 
to a scheme of psychology, as physiological facts are 
specifically physiological and biological facts are specifically 
biological” The knowledge which has been acquired 
about physiological facts is much greater and more accurate 
than that about psychology In many mstances physiology 
and psychology are mtimately associated For example, 

284 
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the sight, smell, or thought, even, of savoury food produces 
a flow of sahva and gastnc jmce, while anger and fear 
retard the flow and mterfere with the activities of the 
stomach durmg digestion These are psychological or 
mental effects 

Food m the mouth or stomach mduces secretion of the 
digestive jmces This is a physiological process of an 
organic nature as distmgmshed from a mental effect 
The various forms of psychology molude differential, apphed, 
and general psychology. 

Differential psychology treats of the differences in the 
habits, conduct, and mode of life of mdividuals, the effect 
of hereditary tendencies and traits of character, and the 
effect of environment 

Apphed psychology deals mainly with education and 
mental hygiene 

General psychology moludes such mental operations as 
the acqmrement of knowledge through the senses, per- 
ception, mstmcts, habits, imagmation, association of ideas, 
memory, reasonmg, interest and attention, and the will 

Psychology, moreover, mdudes m its range of study 
abnormal as well as normal mdividuals 

However much there may be m it to criticise, psychology 
is, admittedly, of the highest value to the educatiomst, the 
social reformer, and medical practitioner So far as medical 
practitioners are concerned, whether they are conscious 
of the fact or not, much of the good effect obtamed m the 
treatment of patients, more especially those suffering from 
functional, nervous, or imaginary ailments, is the result 
mainly of the psychological effect of inspmng them with 
confldence and givmg them assurance Even in orgamo 
diseases the same beneflcial effect is often obtamed in this 
way 

It would be impossible to study psychology to any 
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advantage without some knowledge of the nervous mech- 
amsm of the body, a description of which is therefore given 
m the follow mg chapter, which ma\ help towards a better 
understanding of what is said al)out various mental 
phenomena in later pages 


THE NERVOUS SYSTEM 

The nervous system consists of the brain, the spmal cord, 
and the nerves passmg from them to different parts of the 
body 

The Bram is divided mto the cerebrum, or great bram, 
and the cerebellum, or small bram. 

The Cerebmm consists of two halves separated by a 
deep longitudmal fissure, called the right and left cerArdl 
Jmmfheres They are joined together at the bottom of 
the fissure, by a firm, dense nervous structure known as the 
corpus callosum (Lat corpus^ body, callus, hard skm), 
because of its consistency This stiucture is the great 
commissure, or jomt of the biam It will be seen from the 
diagram (Fig 69) that the surface of the ceiebrum has 
numerous convolutions or folds all over it, with grooves 
lying between them 

The CerebeUum is situated beneath the cerebrum at the 
back of the skull It also is divided mto two halves by a 
fissure, and has a well-marked convoluted surface It is 
attached above to the cerebrum by a band of nervous 
tissue, and below to a part of the bram called the medulla 
(Lat medulla, marrow), from its appearance and consistency. 
The medulla is a contmuation of the spmal cord mto the 
skull cavity. The two halves of the cerebellum are umted 
at the bottom of the fissure by a structure, composed of 
nerve fibres, known as the pons (Lat a bridge) or pon^ 
Varolii 
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Corermgs of the Brain. These are three in number— 
VIZ., the dura mater, arachnoid membrane, and the pia 
mater 



a 


Eio. 69 — Sms Vibw of the Brais Aim Uffeb Past of the 
Spinal Cosd 

Of The ooxLYolnted suifaoe of the nght cerebral hemisphere, Ob, cere- 
bellum, M Ob, medulla oblongata, N, spinal cord with spinal 
nerves, B, the bodies, and 8p the spines of the vertebrse. 

The dura mater is a firm membranous structure consisting 
of two layers The outer layer hues the mner surface of the 
skull. The inner layer supports the brain 
The arachimd membrane (Gr a/rachne, spider) is a thin, 
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transparent, and non- vascular structure like a spider’s web 
Hence its name It forms a covenng ovei the convolutions 
of the brain, but does not dip into the fissures 
The p%a matei is an extremely vascular membrane which 
covers the whole of the bram and dips into the convolutions 
and mto the fissures It also gives oft coveiings or sheaths 
to important structures inside the bram substance 
The collective name apphed to the thiee coveimgs of the 
bram is vfiemngea (Gr memnggos, a membrane) Hence the 
term “ menmgitis apphed to inflammation of the covermgs 
Cortez of the Bram (Lat cortex^ baik) is the outer grey 
layer of the bram substance It is composed of five layers 
of nerve cells and nerve fibres, the supportmg structure of 
which IS called neurogha, which has been described as “ the 
pecuhar ground substance m which are embedded the true 
nervous constituents of the bram and spmal cord ” (Gray) 
The undermost layer of the cortex is closely connected with 
the white matter of the bram through which thiee sets of 
nerves pass These are as follow 

1 Afferent or sensory nerves, which convey impulses to 
the cortex, and efferent or motor nerves, which convey 
impulses from the cortex to muscles and other parts of the 
body 

2 Nerves which link up difterent parts of the cortex, 
and form what is called the AseoeiaUon System When 
nerves link up convolutions of the bram situated near 
each other, they form what are called short ossoowKCwm 
tnuAs When lobes of the bram are linked up, they form 

assocfirxtwn 1/racts "What are known as the assocuited 
areas of the bram will be referred to further on, 

3 Other nerves form bands connectmg portions of the 
two halves of the bram together, formmg what is called 
the commissural system — e.g , the pone Varolii previously 
mentioned. 
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Cranial Nerves are those which proceed fiom diferent 
parts of the brain and pass through openings m the skull 
to supply organs in different parts of the body There are 
twdve pairs, some of which are the nerves of the special 
senses of touch, smell, sight, taste, and hearmg Others 
are for regulatmg the movements of the eyeball, tongue, 
etc The pneumogastriG nerve (Gr pneumay breath , gaster, 
the belly) is an important cranial nerve which contams 
both sensory and motor nerve fibres It supphes both kinds 
to the organs of the voice and motor branches to the 



Fra 70. — ^A, Feont View oe a Pobtion of the Spinal Coed 

On the left side of the cord the anterior roots, AB, are out to sho^ 
the posterior roots, PR 

B, Ceoss Section of the Coed* 

A, Anterior fissure, P, posterior fissure, G, central canal, C, grey 
matter, W, white matter, AB, anterior root, PR, postenor 
root, Cfn, ganglion of postenor root, T, trunk of a spmal nerve 

pharynx, gullet, stomach, and heart Because of its wide 
distribution, it is sometimes called the vagtts nerve (Lat 
vagus, wandermg) 

The Spinal Cord is contmuous with the bram, and passes 
downwards, m the vertebral canal, to the lower part of 
the vertebral column It is about 18 mohes long and 
J mch thick It has a longitudmal fissure m front, and 
another behind They almost divide the cord mto two 
halves. The dark shaded portion, seen m the cross-section 
m the diagram, represents what is known as the grey matter , 
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and the unshaded poition what is known as the white 
matter of the cord (Fig 70) 

The grey matter is so distiibuted in the two halves of the 
cord as to resemble the letter H The front projecting 
portions of the grey matter are called the cornua 

or horns, and those behmd are called the posterior horns^ 
The two halves are united in the middle by a narrow band 
which separates the two fissures A small duct passes in 
the centre of the band throughout the entire length of the 
cord 

Coverings of the Spinal Cord These are similar to those 
of the bram The dura mate) Imes the mner surface of the 
spmal canal, to which it is loosely attached by a fine mter- 
vemng membrane nchly supphed with small blood-vessels 
The arachno%d menArane is separated from the dura mater 
by a space containmg fluid This space, at its lower 
part, also contains the end portion of the spinal cord and 
long nerve roots given off from it The cord and the nerves 
form what is called the cauda equina (Lat cauda, tail, 
equinus, a horse) The 'pia matei is closely adherent to 
the spmal cord, and portions of it pass into the substance 
of the cord and foim sheaths foi some stiuctuics in it. 

Between the pia mater and the arachnoid membrane is a 
large space containmg ceieho’spinal fluid, the oxammation 
of which IS of the greatest importance in certain diseases 
of the bram and spmal cord, such as cerebro-spinal menm- 
gitis 

Spinal Nerves Thirty-one pans of spmal nerves are 
given off from the spmal cord through opemngs on either 
side of the spmal column Each nerve has an anterior 
and a posterior ioot Each posterior root has a small 
swelhng on it called a ganglion or nerve centre composed of 
a mass of sensory nerve fibres (see Fig 70) 

The antenor loots have no gangha They contain 
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motor nerve fibres which have their ongm in large motor 
nerve cells m the antenor hoins of the grey matter of the 
spmal cord 

Si^ructwie of Nerves Nerves are composed of bundles 
of filamentous fibres, the finest of which may not be more 
i^ch m thickness The axon, or 
central core, is surrounded m motor nerves throughout 
their entire length by two ooveiings The inner covenng 
consists of a fatty-hke substance called mydtn (Gr myelos, 
marrow) This covenng is called the white sheath as 
distmguished from the outer covenng called the g)ey sheath 
“ The white sheath probably serves to protect, nounsh, 
and msulate the axon ” (Roberts). Insulation, m this 
apphcation, means that nerve currents passmg through 
the axons to their nerve centres cannot be diverted from 
their course It should be noted that it is the white sheath 
of the nerves which form the white matter of the bram and 
spinal cord The grey matter, on the other hand, consists 
mainly of nerves and nerve cells which have no white 
sheath. This explains the difference in the amount of grey 
and white substance m the brain and spmal cord and m 
different parts of these structures 

The greater the number of nerves with white sheaths 
passmg through any part of the bram or spmal cord, the 
greater will be the amount of white matter, and the greater 
the number without white sheaths, the greater will be the 
amount of grey matter 

In the foregomg pages, reference has been made to nerve 
cells, nerve centres, and gangha m the description of the 
cortex of the bram and of the spmal cord and spmal nerves 

Before prooeedmg further, a definition of the terms may 
make what is contained m later chapters more easily 
understood 

Nerve edits are nucleated masses of protoplasm which 

16 
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enter into the formation of any part of the nervous system, 
and all nerves are composed of them. 

Nerve cenUes are collections of nerve cells composed of 
grey nervous substance They are sometimes spoken of 



Eia 71 — Knavn Cell from the Cerebellum (Lucuari ) 


as neurones But a neurone, as is ezplamed below, consists 
not only of a nerve centre, but of nerve branches connected 
with them (Pig 71) 

A ganghon is an enlargement in the course of a nerve 
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forming a special centre of nervous action or influence, 
and IS composed of masses of grey nervous matter 
Neurones A neurone consists of a nerve centre and all 
the nerve branches associated with it (Eig 72) 

Neurones may have one nerve branch only or two or 
more branches, and have been classified, for this reason, 





Fio 72 — Dibtebent Typbs of Nbevb Cells 

as umpolar, bipolar, and multipolar nerve centres respec- 
tively The maiTi nerve branch is called the axon or axts- 
oyhnd&r 'process, which is the core or central portion of nerves 
The branches from the axon are called dendrons or dendrites 
(Gr dendron, a tree), because of their tree-like appearance 
All the branches, of each individual neurone, are, directly 
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or ind ectly, connected with each other, as are, also, the 
nerve centres The whole nervous system is composed 
of numberless neurones “ It is possible that their office 
is not merely to transmit the disturbance amvmg at them 
but to send it on with increased energy, actmg like a battery 
relay m a telegraphic circuit (Starlmg) 

The axons of nerves may be very shoit or of great length, 
but no matter what their length may be, all of them are 
oontmuous from the nerve centres m which they ongmate 
to their termination, and give ofi branches m then course 
The longest axon, m the body, is that of the sctatic nerve 
which has its ongm in a plexus of nerves in the sacral bone 
region and passes through the pelvic cavity down the 
back of the leg to the great toe. (See Fig 73, which is 
introduced here to give a general idea of the distnbution 
of the nerves throughout the body ) 


THE SYMPATHETIC NERVOUS SYSTEM 

The Sympathetic Nervous System consists of two chams 
of ganglia, nerves and plexuses of nerves, situated one on 
either side of the spinal column and along which they 
travel, m a downward direction, through the neck, chest, 
and abdomen, in close relationship with the aorta Each 
cham begins its course in a gaiglion situated at the base 
of the skull and ternoanates m a ganglion in the coccyx 
Other ganglia are located in the heart, lungs, kidney, and 
spleen Plexuses of nerves and gangha exist also in almost 
every part of the walls of the alimentary canal Further, 
there are gangha m the salivary glands, the mtemal ear, 
and in the orbital cavities. The gangha of the sympathetic 
nervous system are considered to be, to some extent, in- 
dependent of the central nervous system — ^that is, of the 
biam and spmal cord, with both of which, however, -the 
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sympathetic gangha and then neivo ])ranchcs are linked 
up The sympathetic neives have no white sheath. They 
are continuations of the sensory nerves, which pass fiom 
the spinal cord through the openings m the vertebrae 
nearest to which the sympathetic ganglia are situated 
The chief functions of the sympathetic nervous system 
are to regulate the contraction and dilatation of the blood- 
vessels, the action of the stomach and other parts of the 
digestive canal, and to some extent other organs in the 
abdomen It also regulates the action of the heart and 
the secretory glands, especially the sahvary glands, and 
helps to mamtam the heat of the body The actions of the 
pupil of the eye, the urinary and gemtal organs, and the 
skin are also controlled by the sympathetic nervous 
system (Pig 74) 

The SymjfXithetic Gatvgha and then Gonoiectiou with the 
Gramal and Sjpinal Nerves. Sensmy or affet&nt neives 
(Lat od, to , ferre, to carry) transmit impulses fiom different 
parts of the body to ganglia in the spmal cord and bram 
Motor or ^e? ent nerves (Lat car, out ,/c/ / c, to cair> ) transmit 
impulses from gangha m the bram and spmal cord maml} 
to involuntary muscles and secretory glands The sensory 
nerves, in their course to the spmal cord and bram, pass 
through one or other of the gangha' in the sympathetic 
cham The motor neives, in their course from the bram 
and spinal cord, also travel, by way of the sympathetic 
gangha, to their tenmnations The sensory nerves mduce 
impulses m the motor nerves, which m turn induce muscular 
action m the heart, digestive canal, etc , and glandular 
secretion This is known as reflex action, which is con- 
sidered more fully later In concluding this chapter, it 
may be mentioned that some nerves are entiiely sensory, 
while others are entirely motor. The majority of them, 
however, contam both sensory and motor nerve fibres 
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Fig 74. — The Stiafathetio Nebye Chain of the Right Side. 
SHOWING Branches given off to Variotts Internal Organs 
AND Connections with the Spinal Nerves 
(From Fomeaux’s ” Huma’i Physiology.” By permission of Messrs 
Longmans, Green and Co., Ltd.) 
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Theu’ functions are the adjustment or regulation of the 
activities of the vaiious organs of the body and mamtainmg 
them a healthy state They also influence growth and 
development 


STIMULUS AND RESPONSE 

Stimulus and Response. Skmulm may be defined as an 
agent producing reaction m any iintable tissue oi bodily 
organ, and response as the reflected action or movement 
caused by a stimulus The length of time taken m makmg 
response to different kmds of stimuli can be measured by 
an instrument called a chionoscope (Gi chonos, time , 
slopein, to look at) It has been demonstrated, in this way, 
that the response to sound or touch takes about three 
twenty-fifths of a second, and of light thiee-fourteenths of 
a second The one-tenth of a second is regarded as the 
shoitest possible time m which, under the most favourable 
conditions, response can be made to any stimulus Response 
to an oidei such as “ Ready ’ present ^ fnc or the apphea- 
tion of the brakes to a motor -car when a policeman regu- 
lating street traffic puts his hand up are examples of what 
are called “ simple reaction ” Decision, oi makmg up 
one’s mmd as to how to cross a road with the greatest 
chance of getting to the opposite side safely, is an example 
of what IS termed choice reaction Test e35)enments 
have been made, by selectmg colours to be named, by the 
multiphcation oi addition of figures, mental arithmetic, 
and m other ways, to ascertam how long it takes to make 
a response This is called “ association re-reaction ” 

In this reaction several seconds, or even mmutes, may 
be occupied in responding, or no response at all may be 
made All these are sensory reactions 

Reflex Actions are movements which take place m muscles 
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independently of the will For their production a sensory 
nerve, a nerve centre, and a motor nerve are necessary 
This IS known as a reflex arc (Fig 75) 

In the diagram below the stimulus is represented as pro- 
ceedmg from the skin through a sensory nerve to a nerve 
centre m the spmal cord, and thence to the bram, from which 
an impulse is conveyed through a motor nerve to special 
sensory nerve endmgs in a muscle Other examples of 
reflex action are as follow 



PlO 75 — ^DmGEA^I OF A RbFLBX ARO, SHOWING THE DlBEOTION IN 
WHiOH THE Message Tbayels fbom the Skin to the Sfinal 
Coed, and from the Sfinal Cord to the Mttsole 

1 If a speck of dust or other foreign substance gets 
into the eye, the eyehds immediately close and a flow of 
tears takes place So rapid is this protective response 
that foreign bodies may not get further than the eyehds 

2 If a strong hght be held m front of the eye, the 
pupil at once contracts to protect the mner dehcate 
structures 

3. If one happens to tread, barefooted, on a piece of 
hot charcoal, or gets a needle mto the foot, the leg is promptly 
flexed and the foot raised, and m this way senous mjury 
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wluch might lesult from continued contact and presbure 
IS prevented, 

4 If a gentle tap be given to the tendinous structure 
which encloses the knee-cap, either above or below the knee- 
cap, so long as no restramt is applied, the leg is immediately 
jerked forward The time occupied in making this response 
is said to be only about one thirty-third of a second and to 
be the qmckest of all responses 

5 Coughing and sneezing are fuithci examples 

The reflexes mentioned are known as the hd reflex, pupil 
reflex, flexion reflex, pateUai reflex, and protective lejlexes 
Besides these, there are what are called int&nal reflexes. 
Their functions are to regulate mvoluntary muscular move- 
ments, such as those of the stomach and intestine, the 
dilatation and contraction of arteries through nerve influence 
on the muscular layers m their walls, and glandular secre- 
tion such as saliva, gastric and othei intestinal juices. 
There are, also, what are called inhibitoiy rejleies, which 
check muscular movements Breathing, for example, is 
checked, when one plunges into excessively cold water, 
through the respiratory muscles ceasing to act, oi the 
heart may bo reflexly inhibited in its action by a severe 
blow over the pit of the stomach Sudden death, even, 
is not infrequently due to inhibitory reflex action Internal 
reflexes are inborn and essential to existence The habit 
of responding to stimuli may be acqmred We may respond 
to sounds, for example, without actually being aware of the 
fact, as when the mind is concentrated, say, on trying to 
solve a difficult mathematical problem, or when studymg 
any subject that reqmres great mental eflort to grasp the 
meamng of — as, for example, psychology 

Habit Responses are such as are acquired durmg life 
To learn, eg play the violin or any other musical instru- 
ment requires long practice and contmuous mental efiort. 
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But in course of time pla 3 mig becomes automatic, oi, m 
other words, it mvolves no conscious efEort Habit re- 
sponses are innumerable 

Effect of Damage to Reflex Arcs. Owmg to the mter- 
dependence of nerve centres and sensory and motor nerves 
m a reflex arc, any break m its contmmty mvolves loss of 
function And as some reflex arcs have a long range, 
the loss of function may be very widely distnbuted The 
effects produced by such occurrences are loss of the power 
of movement, loss of sensation, and mability of the bodily 
organs to perform their natural functions m a normal 
way This is what is termed paralysis Injuries and 
diseases of the bram and spmal cord affectmg the impor- 
tant nerve gangha situated in these organs are often the 
cause of complete or mcomplete paralysis of movement and 
sensation and of bodily organs The degree and extent 
of the paralysis depend upon the nature and severity of the 
lesion and the part of the bram or spmal cord affected 

THE PHYSIOLOGICAL BASIS OF SENSATION 

Sensation is the perception of impiessions made upon the 
mmd by stimuh conveyed through sensory nerves to nerve 
centres m the cortex of the bram Stimuli may be con- 
veyed through the skm, eye, ear, or nose, and are classified 
as cutaneous, hght, sound waves, and chemical stimuli 
Each kind of sensory nerve conveys one sensation only 
This IS called the ** law of speoijic wnlability ” or M u l ler s 
law ” Just as muscles become fatigued through excessive 
use, so do the sense organs if over-stimulated And if any 
kmd of stimulus is kept applied too long, the perception of 
the sensation produced is lessened. The sensation, on the 
other hand, may be mcreased by the apphcation of different 
kmds of stimuh one after the other “ Hot water, for 
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instance, feels hottei to the hand attei the apphcation of 
cold ” (Roberts) The location of some of the sensory 
nerve centres m the bram is not known It is, however, 
known that the nerve-centre of sight is situated in the 
occipUal lobe of the brain at the back of the skull, and those 
of hearing, taste, and smell m the tempotal lobe at the side 
of the skull Those of pressure, oi touch, and temperature 
are located m the brain cortex 
Very little is known about the physiological basis of 
poMi But, so far as the skin is concerned, it is believed that 
“ there exists a special set of sensory nerve fibres which 
have a specific energy for pain ” (Howell) 

The sensations of hunger and thirst are expenenced in- 
ternally The sensation of appetite has been thought to be 
due to sensory nerve fibres either in the muscular layers of 
the stomach wall or m the limng membiane of the stomacL 
But, as loss of appetite occurs in diseases of the lining mem- 
brane of the stomach, it is generally believed that sensory 
nerves in that membrane not only regulate the appetite, 
but also induce, in some way oi othei , the feeling of hunger 
when the stomach is empty The sensation of thiist is 
located in the back of the tongue and the limng membrane 
of the pharynx, which derive sensory neive branches from 
one of the cramal nerves — ^the glosso-pharyngeal nerve 
(Or glossa, the tongue, and pharynx) The sensation of 
thirst IS mduced through loss of water, which seems to 
stimulate the sensory nerves. 

This IS one reason for assummg the existence of sen- 
sory nerve organs ” A further reason for this assumption 
18 the fact that “ local drying m this region, from dry or 
salty food, or dry and dusty air, produces a sensation of 
thirst that may be appeased by moistening the linmg mem- 
biane with a small amount of water not in itself sufficient 
to relieve a genume water need of the body ” (Howell) 
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The Skm Senses. Touch, cold, warmth, and pam are 
considered to be the only primary senses, but some of them 
may be mixed It has been found by tests with fine hairs 
and sharp and blunt-pointed instruments, either above or 
below the temperature of the blood, that the skin contains 
touch, cold, warm, and •pairh spots, each of which, when 
stimulated, produces one sensation only The sense of 
touch IS located mamly, m the tactile corpuscles, at the ends 
of fine sensory nerves m the papillse of the skm The papillse 
form a senes of ndges all over the skm, and can be seen 
with the aid of a magmfymg glass “ And although there 
may be as many as 2,000 papillse to each square mch of skin, 
each tmy nerve communicates with the brain separately 
as telegraph lines unite at a terminus ” (Bemstem) The 
epidermis or outer layer of the skin is a non-sensitive struc- 
ture 

The sense of touch vanes m degree of mtensity It ib 
highly developed in the pomts of the fingers By touch 
we can tell vanations m temperature, whether thmgs are 
coarse or fine, rough or smooth, hard or soft, and so forth 
Some parts of the skm which are extremely sensitive to 
touch are not so sensitive to heat, as, for example, the pal- 
mar surface of the fingers The parts most sensitive to 
heat are the eyehds, elbows, and cheeks 

The tmch spots are situated at the roots of the hairs, which 
are supphed with a network of fine sensory nerves which 
are extremely sensitive and responsive when the hairs are 
subjected to the most delicate pressure 

is mduced when anything harmful touches the skin, 
and by motor response the part affected is protected either 
by the speedy removal of the cause of the pam or the with- 
drawal of, for example, the foot or hand if any hot substance 
is touched Pam is thus a protective sefrisation The sen- 
sory nerves of pam are an example of what are called n,alced 
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nerveh That is to say, their axons have neithei a white 
nor a grey sheath covering them 

The sense of temf&k ature is beheved to be due to end-hulbs, 
which consist of coils of axons of sensory nerve-fibres in 
the alnTi The nerve-bulbs are supposed to be the sense- 
organs of cold and warmth They are also supposed to be 
the sense-organs of touch in the skin of the palms of the 
hand and the soles of the feet, and partly of touch in the 
hairs The sensations of the skin used to be included under 
one head — ^the “ sense of touch ” They are now classified 
as pressure or touch senses warmth sense^ cold sense, and 
2 >a%n sense respectively 

The neive-oentres of temperatuie, pressure, or touch 
and fine muscular sensations are situated in the cortex of 
the cerebrum 

The Sense of Vision. All visual sensory impressions are 
due to stimuli, of different kinds, in the form of waves of 
light passing through the eye and falling on the retina, 
which IS its innermost covering The letma is composed 
of the following structures — ^viz (1) A pigmented layer, 

(2) receptive nerve-cells called lods and cones respectively, 

(3) two layers of neurones, and (4) an expansion of nerve- 
fibres from the optic neive (Fig 76) 

Stimuh reachmg the retina are conveyed fioni it thiough 
the axons in the optic nerve-fibres to the neive-centre of 
vision, which is situated in the occipital lobe of the bram, 
at the back part of the skull, where visual sensations are 
analysed and interpreted The sensations are then trans- 
mitted outwards to the retina, on which objects looked at 
are depicted m the form of images The recogmtion of the 
objects IS learned from experience That is to say, we 
become conscious of the differences in the sensations pro- 
duced by the stimulation of different parts of the retma, 
each portion of which is assumed to be connected with a 
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different portion of the cortex of the lobe of the brain in 
which the visual nerve-centre is located 
Owing to some defect in one part of the cortex of the 
visual nerve-centre area, the perception of words may be 
rendered impossible This is known as wori-hhndness,*' 



ITlO 76 — ^THE BeIINA SeOIION, HIGHLI MAOMFIED, bHOWIMr ITS 
Yaeious Layebs 

A, Layei of pigment cells , B, 0 , of rods and cones , D, E, F, of 
small nerve cells and their processes , G, of laige nerve (ganglion) 
cells , H, of nerve fibres passing from ganglion cells to optic 
nerve (After Stobr ) 

(From Drummond’s '‘Physiology ” Edward Arnold ) 

or it may be that objects are not recognisable because of 
defect m some other part of the cortex Persons suffermg 
from this defect are said to be “ olyecUhlmd ” It is believed 
that the function of the cones of the retma is to perceive 
colours and differentiate them and that the rods respond 
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only to the stimuh of bght and darkness Golom -hhndness 
IS considered to be due to defects in the cones, and what is 
known as mght-Uindness to some failure in the functioning 
of the rods Changes in the eye which prevent waves of 
light passing freely to the retina, as, eg , cataiact, which 
IS an opacity of the crystalline lens, may impair vision or 
completely exclude light and cause blindness And no 
impressions of any kind would be conveyed to the visual 
nerve centre in the brain if the optic neivc were severed or 
destroyed by disease, oi if the nerve centre itself were 
destroyed 

The Sense of Hearing. Sound-waves, on entenng the 
ear, pass to a structure, m the cochlea, known as “ Corti^s 
which has already been described (seep 117) The 
sounds on reachmg this organ are believed to be analysed 
by the strands of fibrous tissue in the basilar membrane, 
which forms the base of Gorti^s tunnel It is stated that 
there are no less than 20,000 fibres m the membiane which, 
like the strings of a musical instrument, vibrate when sounds 
strike against them 

“ The combmation of the fibres, excited by the sounds, 
are beheved to difier with each tone or combination of 
tones ” (Starling). In order to hear a note the rate of 
vibration is 16,000 to 40,000 vibrations per second But 
it IS said that in most people no sound is produced above or 
below 30,000 vibrations per second “ Two sounds, follow- 
ing one another, are said to be perceived as distinct if the 
interval between is not less than 7 ^ of a second ” (Exner). 
Although the organ of Corti is beheved to analyse sounds, 
the whole mechamsm of hearmg is under the control of the 
auditory sensory nerve-centie, which is said to be located 
m the temporal lobe of the bram m front of the visual 
nerve-centre area It is thought that different parts of the 
cortex m the auditory sensory-area deal with different 
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kinds of auditory perception, such as word-deafness and 
music-deafness With reference to this Woodworth says 
“ At least, we sometimes find mdividuals who, as a result 
of injury or disease affecting this general region, are unable 
any longer to follow and appreciate music They cannot 
‘ catch the tune ’ any longer, though they may have been 
fine musicians before this portion of their cortex was 
destroyed ” 

The Mechamsm of Hearing Sound-waves entermg the 
meatus or opening of the external ear stnke against the 
tympanic or drum-membrane In domg so they are con- 
verted mto vibratory movements which are conducted 
through the three small bones m the air-filled tympanum 
or middle ear to the fenestra ovahs, which is enclosed by a 
membrane to which the foot of the innermost bone — ^the 
stapes or stirrup-bone — ^is attached The vibrations push 
the membrane inwards towards the vestibule or entrance 
of the mtemal ear which is filled with fluid — ^the penlymph 
already spoken of The vibrations are then continued in 
the penlymph in the semicircular canals, and m the scala 
vestibuh to the apex of the cochlea and, downwards, m the 
scala tympam to the fenestra rotunda, which is also enclosed 
by a membrane separatmg the cochlea from the middle ear 
This membrane is pushed outwards towards the middle ear 
by the swaying movements m the penlymph The move- 
ments in this continuous column of penlymph are reflected 
to the endolymph oontamed m the membranous labjmnth 
of the cochlea and excite the minutest nerve-fibres of the 
cochlear branch of the auditory nerve which are supposed 
to tennmate m the inner and outer highly sensitive nervous 
hair-cells of the organ of Corti Prom these hair-cells the 
impressions received pass to the auditory sensory area in 
the bram through the fibres of the auditory nerve 

The mechanism of hearing is a most comphcated process, 

17 
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But if the structure of the ear dosciibed m a previous 
chapter has been carefully studied and leference made 
to the diagram given to show the structuie of the ear as 
a whole, what has now been said about the sense and 
mechanism of hearmg will, it is hoped, be less difficult to 
understand (see pp 108 to 118, and Fig 47) 

The Sense of Smell. Owmg to the plentiful supply of 
mmute sensory nerve-fibres to its lining membrane the nose 
IS highly sensitive and responsive to the smallest particles 
of substances of an odoriferous kind Such particles are 
given off from gases, liquids, and sohds, but the most pene- 
tratmg odours are denved from gases The sense of smell 
IS situated m the upper part of the nose in a structure 
called the olfactory organ (Lat olfactare, to smell, oUre^ 
to smell, fac^re, to make) This oigan consists of cells 
with tufts of hair-hke processes connected with sensory 
neive-fibres, the axons of which, like those of the sensory 
nerve-fibres of pain, have no coverings Their highly 
sensitive nature is due to this cause 
When the nasal passages, which are moist normally, 
become dry the sense of smell is diminished It varies m 
degree in different people, and is highly developed m some 
of the lower animals In order to detect any very famt 
odour it is necessary to sniff the air several times in qmok 
succession so as to brmg the odoriferous particles mto 
mtimate contact with the fine endmgs of the olfactory 
nerve The sense of smell is mtimately associated wilii 
that of taste It is almost impossible to taste even strongly 

flavoured substances when the nose is held 
Owmg to the intncate structure of the nasal passages, 
and the secluded situation of the sensory nerve-flbres, it 
has been found difficult to detemune by tests the exact 
effect on them of different kmds of stimuli It is beheved, 
however, that there are only six elementary odours — ^vis. 
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1 Spicy, found in pepper, cloves, nutmeg, etc 

2 Flowery, found m heliotrope, etc 

3 Fruity, found m apples, orange oil, vinegar, etc 

4 Resinous, found in turpentine, pine needles, etc 

5 Foul, found in sulphuretted hydrogen, etc 

6 Scorched, found in tarry substances 

Compound odours may be formed by some of the elemen- 
tary odours as, e ^ , that of roasted coffee, which is a com- 
pound of the resmous and scorched, and peppermmt, which 
is a compound of fruity and spicy odours (Woodworth) 

The Sense of Taste is located m the taste-bodies or taste- 
bulbs of the papiUse of the tongue m which the sensory 
nerve-fibres termmate Some taste-bodies are also found 
in the soft palate, epiglottis, and vocal cords Each 
papilla has, in its centre, an elongated cell with a hair- 
liie structure attached to it which passes through a small 
opening to the surface of the tongue These cells are con- 
sidered to be the sensory cells of taste When stimulated 
by any savoury substance coming mto contact with them 
impulses are conveyed to taste nerve-fibre connected with 
and surroundmg the cells The impulses are then conveyed 
through the main branches of the nerves to the nerve- 
centre or centres m the cerebrum, concerned with the 
sense of taste The ongm of the nerve-fibres of taste m the 
brain is uncertam It is known, however, that the front 
two-thirds of the tongue derive sensory nerve-branches 
from the Ungual nerve (a branch of the facial nerve), and 
that the back one-third of the tongue gets sensory nerve- 
branches from the ghseo-pharyngeal nerve The fcunal 
nerve, besides supplymg a sensory nerve (Imgual) to the 
tongue, also supphes motor-nerve branches to the muscles 
of mastication The glosso-^haryngeal nerve, besides 
giving sensory branches to the base of the tongue and 
pharynx, also supplies them with motor-nerve branches. 
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These two nerves are mentioned here as being good examples 
of what are called mixed nerves or nerves which contain 
both sensory and motor nerve-fibres 
Associatzon of Taste vnih Other Senses Taste is in- 
timately associated with other sensations in the mouth 
— VIZ , touch, warmth, cold, and pam Softness and 
hardness or smoothness and roughness of food or other 
substances are examples of the sense of touch in the mouth 
and tongue The sensations of warmth, cold, and pain are, 

through experience known to everyone Leavmg aside 
these associated sensations, tastes have been classified as 
sweet, sour, bitter, and saltish, and are called the elementary 
or primary tastes Mixtures of the primary tastes are 
described as co7njpounded tastes Sweet taste is located in 
the papiUsB at the tip, sour taste in the edges, bitter taste 
at the back, and saltish taste both in the tip and sides of the 
tongue 

So dehcate is the sense of taste that the presence of one 
drop of sulphuric acid in 1,000 drops of water can be 
reoogmsed 

The sense of taste is excited only when substances are 
well dissolved and come into close contact with the sensory 
cells m the papillss, and neither sugar nor salt can be tasted 
when the tongue is dry. One of the functions of the sahva 
is to dissolve substances of the kmd contained in food 

‘‘ The flavour of food consists largely of odour Pood 
in the mouth stimulates the sense of smell along with that 
of taste, the odour of food reachmg the olfactory organ by 
way of the throat and the rear passage to the nose If the 
nose IS held tightly so as to prevent all circulation of air 
through it, most of the ‘ tastes ’ of food vamsh, coffee and 
quinine then taste alike, the only taste of each bemg bitter, 
and apple-juice cannot be distmgmshed from omon-]uice’' 
(Woodworth). 
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THE ACQUIREMENT OF KNOWLEDGE THROUGH 
THE SENSES 

While discussing the physiological basis of sensation we 
learned that all sensations are due to stimulus and response 
through nerves and nerve-centres Reference was made 
to what are called the ossoouiteA areas of the cortex of the 
bram, which are sometimes spoken of as the sihnt wteas 
because, as has been shown by expenment, they make no 



Fig 77 — Deagram showing the Localisaiion of function in 
iHB Cortex of Left Cerebral Hemisphere 


(From Bainbndge and Menzie’s Essentials of Physiology’^ By 
permission of Messrs Longmans, Green and Co , Ltd ) 

response to electric stimuli apphed to them It is m these 
areas that the higher mental activities take place “ They 
are,” as Howell observes, “ the regions m which the difierent 
impressions are synthetised mto complex perceptions or 
concepts ” In other words, they are the areas of the cortex 
of the bram where the sense impressions are combmed to 
form evidence of existmg objects or facts, and also to 
form images or ideas m the mind regardmg them Diagram 
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(Fig 77) illustrates the large extent of the associated areas 
as compared with the motor and sensory-organ nerve areas 

Bolton, m his classification of the layers of gray nervous 
matter of the cerebral cortex, has observed that, in the frontal 
and panetal associated areas, the outer layer is very thick, 
and that, m the visual associated area, the outer layer, 
which IS concerned with the effect of visual impressions on 
the mmd (visuo-psyohic), is nearly twice as thick as that m 
the associated area concerned with the sensations produced 
when objects are looked at (visuo-sensory) Smce it is 
through the sense of vision that so much of our knowledge is 
acquired, the relatively greater development of the cortex 
m the visual associated area will be readily understood 

Yhe outer layer of the cortex is stated to be the last to 
develop and the first to be affected by disease, that the 
degree of its development is increased as the animal scale is 
developed, that its thickness develops with the mental 
capacity of the mdividual, that if it is congemtally deficient 
cment%a — ^absence of mtellect — is the result, and that 
degenerative changes are associated with dementias, ^e, 
insamty Begardmg this Bolton has observed ‘‘ in persons 
who are insane wasting of the cortex which takes place 
depends upon the degree of the mental derangement ” 

The development of the cortex depends largely on the 
extent to which the higher faculties of the mmd are exercised 
Neglect m this respect leads to wasting of the cortex and 
impairment of the mtellect m consequence Othei factors 
which mduce wasting of the cortex are alcohohc excess and 
senility, m which the most marked features are loss of 
memory, mabihty to concentrate or put forth mental effort, 
and loss of muscular power 

All normal children, at birth, possess the senses of hearing, 
sight, skm sensations, etc , and certam mbom reactions 
They can make muscular movements though they cannot 
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walk, and let tieir vocal organs be heard though they 
cannot speak As the body develops, so also does the 
nervous system, oulnunating in the completion of nervous 
reflex arcs previously described (p 249), and, in due course, 
children learn, by imitation and through experience, to walk 
when their muscles are sufficiently developed, and to com- 
bme sounds into words to form speech and get to know the 
meaning of the words used Eeferrmg to the biam of the 
child, Professor Sir Arthur Keith, some years ago, m one 
of his lectures on Gramology at the Eoyal College of 
Surgeons, London, stated that a child has to grow nearly 
all its life-time’s bram before it is four years of age, and 
added “ It is bom with about 30 per cent of its total, 
withm a year this has mcreased to 50 per cent , by the 
fourth year it is 80 per cent , and when the child goes to 
school it has almost its entire mental outflt, though the bram 
contmues growmg very slowly until the mneteenth or 
twentieth year Contrariwise, the chimpanzee and the 
gonUa are bom with brains as large as that of the human 
infant, but they scarcely grow at all after birth ” 

The associated areas are linked up with the sensory nerves 
by associated nerve-tracts^ through the combmed action of 
which, and of the sensory and motor nerves and their nerve- 
centres, all knowledge is acquired It is m this way, 
as we know, that we can, through the skm senses, distm- 
guish variations m temperature, perceive pam, and recognise 
the qualities of things touched, through the sense of vision 
that we can recognise different objects, through the sense of 
smell detect the famtest odours, differentiate, and classify 
them, and through the sense of taste distinguish between 
sweet, sour, bitter, and saltish substances and different kmds 
of food, drink, etc faction m meat of any kmd is an 
mteresting example of how the various senses may co- 
operate to ehcit facts, since it can be detected through 
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sight, touch, taste, smell, and even hearing It is said 
that a practised ear can, by using a stethoscope, detect 
gangrene, m mjured or diseased parts of the body, in its 
early stages, by the peculiar crepitant sounds caused by the 
presence of gas due to the mortification of the tissues The 
followmg are further examples illustratmg how different 
senses may mter-react in the acquirement of knowledge 
Children, who are bom deaf or become deaf soon after birth 
and have never learned to speak, possess, nevertheless, the 
faculty of voice, and can be taught not only to understand 
spoken words, but also to read by watchmg the lips of those 
speaking to them This, which is called lip-^eading, is an 
example of knowledge acquired through the eye which is 
normally acquired through the ear Deaf-mutes can be 
taught both to read and speak, though their speech may be 
imperfect, and can also converse through an alphabet 
formed by their fingers Another example of the kmd is 
that of blmd persons who can learn to read, through the 
sense of touch m the tips of their fingers, by means of what is 
called Braille type^ “ a kmd of type having arbitrary signs 
consisting of varying combmations of six pomts arranged 
thus ( ), there being sixty-two possible combmations of 

these SIX pomts ” (Chambers’s Dictionary). 

Elnowledge is not bom m any of us, although some persons 
may be bom with special talents or aptitudes for acqmrmg 
knowledge of different kmds, owing to oertam portions of 
their bram cortex being more highly orgamsed they 
are m other persons Elnowledge or skill m any professional 
calling, trade, or occupation can only be acquired, through 
the senses, by mdividual effort, and success or failure 
depends largely upon whether or not the higher faculties of 
the mmd have been properly cultivated 
“ We learn by doing * This is the cardmal prmciple of 
all acquirement of real knowledge ” (Dumville) 
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PEECEPTION 

Peboeftion is the faculty of reception and recognition 
of sensory impressions, mdueotly, through the associated 
nerve-tracts By this means we are enabled to locate 
sensations m the different parts of the body m which they 
occur Perception mvolves reasomng through which we 
oan revive past impressions formed regarding different kmds 
of sensation This implies consciousness “ Our vanous 
states of consciousness,” wrote Herbert Spencer, “are 
elaborated out of our perception of change, degree, and 
facility of changes, etc , all running together m larger and 
larger groups and series until they embody what is called 
the outer world ” 

Apperception is the conscious perception of a sensory 
impression Whatever is actually perceived as an external 
object IS a percept as distinguished from a concept, which is 
a general idea formed m the mmd about anything The 
mam difference between a sensation and perception is that 
sensation always remains practically the same, whereas 
perception vanes, m consequence of which it may be 
necessary at times to correct our previous impressions 
regarding objects and events In the case of wrong visual 
impressions, for example, we can, by movements of the eye, 
look at objects from different angles, and thus denve 
further information about them, by which we are able to 
correct them In the case of the ear, the head can be moved 
m different directions so as to enable us to identify sounds 
more readily, and tell the direction from which they come, 
although it IS nk> easy matter at tunes to locate the direction 
from which sounds do come Dogs have the advantage 
over human beings m this respect, m that their sense of 
hearing is much more acute, and m being able to move about 
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then aural appendages with great facility m mtentive 
listening as when suspicious sounds occur in the night when 
the members of a household are fast asleep By giving 
careful attention to objects when they first come to notice 
and at other times, thereafter, we get to recognise them 
automatically lliis is termed p•ac<^ca^ j^crc^ion On the 
other hand, if objects are only cursorily exammed when first 
observed the impressions conveyed to the mmd regarding 
them may have to be revised This is called “ cmrecied per- 
ception ” The procedure adopted to correct wrong im- 
pressions IS, as Woodworth says, “ A senes, in rapid suc- 
cession, of what are called ^ tncH and eno^i perceptions* 
Because this involves a more careful examination of objects 
m order to get fresh stimuli from their more outstanding 
characters, which combme to correct the perceptive 
response, the process is termed analytical perception Wood- 
worth gives numerous mterestmg examples of errors m 
perception The following are two (1) A famt sound 
was first taken for a bird singing, then for a distant loco- 
motive whistle, and, finally, for what it was — a tinny noise 
of a piece of metal earned m the hand and brushing against 
the overcoat as the person walked In making this senes 
of “ enor and correction ” perceptions, the time occupied 
was not over five seconds (2) On touching an object m 
the dark you may feel it as one thing and another till some 
response is aroused that fits the known situation, and so 
satisfies you What is termed antieipaitory perception is the 
act of trying to foresee the possible consequences of our 
actions If, for example, our mdignation is aroused by an 
insult or otherwise, we might feel mclmed to act m a way 
that might lead to consequences detrimental to ourselves, 
and we decide, therefore, either qmcMy or hesitatingly, to 
curb our impulses, knowing that discretion is the better 
part of valour. ‘‘Hesitation between perception and 
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aotion/’ observes Woodwortb, “ nxay occur m anger due to 
retaliation or defence, or anticipation of tbe consequences 
of tbe action taken, or it may be due to subskMe perception 
when looked at from the other person’s pomt of view ” 

Besides the forms already mentioned there are many 
other kmds of perception which can only be referred to 
here cursorily The following are some of these, which 
Woodworth discusses m detail 

1 The Perception of Space, which mcludes, for example, 
the location of taste, thirst, and hunger, the distances of 
objects, and the extent of movement of the limbs 

2 iBsthetic Perception, by which we recognise what is 
beautiful m natural objects, music, poetry, or works of 
art, etc 

3 Social Perception, by which, through the senses, we 
may be able to perceive the motives and mtentions of others 
and form ideas about then: character 

4 Errors of Perception, as m weighing and measurmg 
things, for which special appliances, such as scales and 
tapes, are needed to ensure accuracy These errors may be 
purely “ errors of sense ” or “ errors of perceptwn ” By 
way of illustrating “ errors of sense,” Woodworth writes 
“ If you come out of a cold room mto a warm room, the 
latter seems warmer than it is, and if you come out of a 
dark room mto a light room, the latter seems brighter than 
it IS ” It IS astonishing how qmckly time seems to pass 
when one’s thoughts are mtensely concentrated on any- 
thing of mterest Take, for example, a game of chess 
Hours may pass m thinking out “ moves,” and no con- 
ception of the time spent on a game may be possible without 
reference to one’s watch This is entirely an “error of 
perception,” and m no way an “ error of sense ” Included 
under th is heading are constant errors regardmg the time 
of occurrence of events or happenings of any kmd, and 
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""vcmahle enois,'’ due to slight tiansient causes as, for 
example, when shootmg at a target and trying to hit the 
bull's-eye 

5 ninsions, which are enois of perception These have 
been classified as follows 

(а) lUustons due to Peculianties of the t^euse Otgans 
Woodworth cites the following example If a pan of com- 
passes, with the points apait, is drawn across the lips from 
one side, you get the illusion of the pomts separating more 
widely at the middle of the mouth, where the sensory nerve- 
supply IS greatest, and commg together again as the points 
near the other side 

(б) lUibstons due to Pre-occupation O) Mental Set These 
are common illusions m persons who are insane, but 
they occur also in persons with well-balanced mmds, as 
when a mother, with her baby upstairs very much m her 
thoughts, imagmes she hears it crymg when a cat yowls 
or a gramophone starts next dooi “ The ghosfc-scemg and 
burglar-hearmg illusions belong here as well ” (Woodworth) 

(c) lUumns of the Re&ponse-hi/’-Avaloqy Type Analogy 
is an agreement or correspondence in certain respects 
between things otherwise difierent The illusions based 
on analogy are perhaps the most common of all kmds 
Woodworth gives the perception of the buzzing of a fly 
or an aeroplane as an example of this type of illusion 
Another famihar example is that known as Aristotle’s il- 
lusion, m which, when two fingers are crossed and a marble 
IS touched by both fingers, two marbles seem to be touched 
Other small objects may be used mstead of a marble 
Moving pictures are a further example Then apparent 
movements are due to the way in which a series of very small 
snap-shot photographs are thrown on to a screen 

(d) lUuaions due to Imperfect Isolation of the Fact to he 
p&ceived In this form the figures of objects, depicted by 
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lines, are used to test the powers of observation The best 
example of this illusion is the Muller-Lyer figure “ Two 
equal Imes are embellished with extia Imes at their ends, 
you are supposed to perceive the length of the two mam 
Imes, but you are apt to take the whole figure m the rough 
and perceive the distances between the chief parts You 
do not succeed m isolating the precise fact you wish to 
observe ” (Woodworth) Mie most familiar figure is made 

with arrow-heads thus > < < — > m which 

both horizontal Imes, although the measurements are the 
same m length, appear to difier because of the arrange- 
ment of the arrow-heads The same illusion occurs if the 
middle Imes are left out, and the figures measured from 
their pomts are compared Other figures giving illusions 
can bo formed out of circles, semicircles, squares, and 
alphabetical letters The Poggendorf illusion, the barber- 
pole illusion, and the Zoellner illusion, which are shown by 
figures consisting of straight Imes, spiral Imes round a 
column, and a straight thick black middle Ime with numerous 
small black oblique Imes crossmg it, are shown m large 
diagrams and fully explamed by Woodworth,* and those 
mterested in illusions might refer to what he has written 
about them for further information 


INSTINCTS 

The Defixution of Instmot. Many defimtions have been 
given, of which the following are examples 

1 Action taken m pursuance of an end without any 
conscious perception of what the end is (Hartmann) 
(2) Inherited memory (Butler) (3) A kmd of organised 
memory (Spencer) (4) The sum of inherited habits 
♦ “ Psychology — Study of Mental Life ’* (See pp 467-469 ) 
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(Murphy) (5) Inheiited capability oi more exactly, in- 
stinct IS the inherited power of acting habitually and with- 
out deliberation in a purposeful intelligent fashion under 
the influence of mtemal stimuli, plus oi minus others from 
without (Elmer) (6) A reflex action mto which is imported 
the element of consciousness (7) An mvoluntary prompting 
to action * 

The Instincts of the Lower Animals These aie all inborn, 
and their mstmctive responses to stimuli are, foi the most 
part, made m a defimtely flxed manner Some animals, 
such as, for example, ants, spiders, wasps, bees, buds, dogs, 
elephants, and monkeys, perform actions of a more mtelhgent 
kmd than those due solely to mstmctive response That, 
however, does not imply that they are conscious of the fact, 
nor are their mstmets always faultless, “foi ants store 
beads instead of grams, and mistake corn-wheat seeds for 
their own cocoons, flower-visitmg insects also patronise 
bnghtly coloured wall-paper, and the lemmings, m their 
mstmet for gomg right ahead, will swim stiaight out to 
the sea 

Lemrmngs, it may be mentioned, aie small ammals be- 
longmg to the genus of rodent quadrupeds which include 
musk-rats and water-rats 

In the case of human beings, although they display many 
mstmets from the moment of their birth, many others are 
manifested during the development of the nervous system 
This can be demonstrated by studymg the activities of 
children at different stages m their growth The develop- 
ment of these latent mstmets is one of the characteristic 
differences between the human subject and the lower 
ammals 

The dassiflcation of Instincts. Great diversity of opmion 
exists as to what should or should not be called mstmets, 
* “ The Illustrated Chambers's JSncyclopeedta ’* 
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and then classification vanes according to the views held 
Thorndike m his list enumerates about fifty mstmcts, among 
which he mcludes suckmg, creepmg, standmg, and walkmg, 
which other writers regard as reflex actions He also 
includes the so-caUed specific 'phohuis or fears, of which the 
following are examples (a) The dread of spaces or crowds 
of people (agoraphobia) (b) The dread of bemg left alone 
(monophobia) (c) The dread of bemg m enclosed spaces 
(claustrophobia) (d) The morbid dread of society (anthro- 
phobia) (e) The dread of high buildmgs lest they should 
fall (bataphobia) (/) The dread of bemg at a height 
(acrophobia) {g) The dread of disease (pathophobia) 
(A) The dread of railway journeys (siderodromophobia) 
(^) The morbid dread of lightnmg (astraphobia) (j) The 
dread of everything and everyone (pantophobia) These 
are all instmotive “ dreads ” which might be grouped 
together imder one heading, “ phobias ’’ The scientific 
terms apphed to the different kmds of phobias may not 
sound so dreadful if readers will refer to a dictionary for 
their denvation 

Professor James includes, m his list of mstmcts, crymg 
and smiling And smce a child can cry from the moment 
it is bom, it is not unreasonable to assume that crymg is 
instmctive A child, however, cannot smile then, but m 
course of its development it learns to smile, and may do so 
when it IS only a few weeks old And it very soon learns 
to laugh Smilmg and laughing may, therefore, be con- 
sidered to be due to the development of latent inherited 
mstmct McDougall classifies mstmcts under two heads — 
VIZ , (1) mstmcts proper, and (2) innate tendencies 

Instmots Proper. Under this head are mcluded such 
mstmcts only as are accompamed with specific emotions 
or excitement of some kmd In order to illustrate this, 
Woodworth cites the case of a “ broody ” hen which, when 
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m this condition, responds to a nestful of eggs by sitting 
on them as she does not at other times He gives as other 
examples the nesting of birds and nest-building, mating 
instmcts, the hunting mstmot of dogs, and the gregarious 
instmcts which cause animals to associate or live in flocks 
and herds To these may be added the social instmcts of 
mankmd While these mstmcts may not all be due to 
conscious response to stimuli, it may be assumed that even 
m a “ broody ” hen there is, probably, a feeling or prompting 
of some kmd akm to consciousness with, perhaps, also some 
element of emotion attached to it 
Among what are called “ primary emotions,” Woodworth 
in his “ Inventory of Instmcts and Emotions ” mentions 
anger, fear, lust, gnef, mirth or amusement, disgust, 
curiosity, and the “ tender emotion ” which is manifested 
most strongly m a mother’s love for her child Emotions 
differ from mstmcts in that they are mternal responses or 
feelmgs of the nature of a pieparation foi action when they 
are aroused, whereas mstmcts are involuntary promptmgs 
to act m a certain way, and are concoined also with the 
end-reaction or result — that is to say, with the possible 
consequences of the action taken Several of the pnmaiy 
emotions are mtimately associated with specific mstmcts, of 
which Woodworth gives, as examples, /ear with the mstmot 
to escape, anger with the fighting mstmct, libst with the mating 
mstmot, t&nd&r emotion with the maternal mstmct, and 
cwnosvty with the explormg mstmct 
Innate Tendencies. This term has been adopted to 
differentiate between mstmcts proper and reflex actions, 
such as swaUowmg, coughing, sneezing, etc., which some 
writers, as has been said, mclude m their classification of 
mstmcts But as reflex actions are not ordinarily attended 
with any emotions which charactense instincts proper, 
they have been classified by McDougall as mnate tendencies. 
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Instinct IS a mental phenomenon, which, like a leflex 
action, consists of a stimulus, a response, and a reaction 
Hunger and thirst, for example, are stimuli, searching for 
food to eat and water to dnnk are responses, and the 
acts of eatmg and drmking are the reactions or end- 
results While most reflex actions occur instantly, auto- 
matically, and unconsciously, instmcts proper tend to 
persist 

Woodworth* discusses instmcts under the following three 
heads (1) Beaponses to organtc needs — e g , eatmg and 
avoiding mjury (2) Responses to oth&i persom — e g , the 
matmg instmct and the parental instmct (3) Play ? esponses^ 
which he regards as a miscellaneous group, including the 
playful activity of young children, locomotion, vocalisation, 
laughter, cunosity, rivalry, and fightmg, which he says 
might be named the non-speoific instincts^ because the 
stimuli for them are diflSicult to specify, and suggests that 
the miscellaneous group might be called the “ play instincts ** 
What follows IS based mainly on DumviUe’sf observations 
on “ inshnct and haht ” He enumerates the followmg 
instmcts m man 

1 The Instmct of Flight and Concealment, with the 
emotion of fear, such as the fear of loud noises, darkness, 
and the fear of dogs and of pam 

2 Bepnlsion, with the emotion of disgust, as that caused 
when noxious substances are taken mto the mouth, or by 
the action, speech, or general character of a person 

3 Cnnosity, with the emotion of wond&i and the desire 
to examme unfaTniliar objects 

4 Pugnacity, with the emotion of angei, through one’s 
own impulses being opposed or thwarted, whether rightly or 
wrongly 

• “ Psyohology— A Study of Mental Life *’ 
t “Child Mmd” 


18 
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5 Sdf-assertion oi Self-display, with the emotion of 
elation or pride This instmct \vhen propeilv controlled, is, 
as Dumville says, “ a cause of oui most peisistont endeavour 
and one of the factors m eimdatwa and tirahy 

6 Self-abasement, with the emotion of subjection, such 
emotion being evoked, for example, l)y the picsence of 
some person who is regarded as superioi to oneself 

7 Parental Instmct, with its “ tender emotion,” which, 
MoDougall affirms, is at the loot of all tendencies which 
exhibit love and tenderness, such as generosity, gratitude, 
love, pity, benevolence, moral indignation, and even the 
passion for justice 

8 The Greganons Instmct, which prompts individuals 
to seek the society of the fellows “ There seems to be,” 
writes Dumville, “ an opposed instmct which Professor 
James calls seoetiveness When this is the case, it is well 
to do all in one’s power to increase the attractiveness of social 
oommimion For there is no doubt that our best qualities 
can only be evoked through fellowshij) ” 

9 The Instmct of Acquisition, called also at times the 
sense of oimetsh?p, and at other times the colUctuuj instinct 
The sense of ownership makes us take an interest and even 
pnde m books and othei thmgs which belong to ourselves 
The oollectmg instmct is exemplified in the collection of 
specimens — botamcal and others — coins, stamps, etc , all 
of which are of educative value, and the accumulation of 
money and things of monetary value With regard to 
collecting money, Dumville remarks “A child may be 
mduced to begm to save small sums (though not M his 
coppers), and thus to form a habit of thift But if it is con- 
centrated almost entirely on money and other valuables, the 
child being encouraged to hoard up every penny he obtains, 
it may lay the foundation of ava/nce and even give rise to 
hleptomama ” Edeptomania is an insane propensity to steal 
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10 The Instin ct of Oonstrnctioii, which, is the impulse to 
make things Biegarding this mstmot Dumville gives the 
following quotation from Professor James’s “Talks to 
Teachers ” “ Constructiveness is the mstmct most active 
in children By the mcessant hammeimg and sawing, dress- 
ing and undressmg dolls, and puttmg things together and 
taking them apart, the child not only trams the muscles to 
co-ordinate action, but accumulates a store of physical 
conceptions which are the basis of his knowledge of the 
material world through life ” 

Innate tendencies are enumerated by Dumville as 
follows 

1 Imitation, which has three forms, viz , {a) sympathy 
which impbes mutation of those around us (h) Imitation 
of thoughts^ which may be called the yielding to suggestion, 
the tendency to which is called suggestibihty (c) Imitation 
of actions which, because it has no special name, Dumville 
suggests may be called imitation pioper or merely mutation 
By way of illustrating the meaning of sympathy as a form of 
imitation, he says “ It is well haown that if one animal 
in a herd of wild beasts shows fear and rushes off m flight 
the others may follow suit ” This is noticeable also m the 
case of a flock of sheep In these instances the general 
stampede may not be due to the perception of what may have 
fnghtened the flrst animal and made it scamper off, but to 
the mstmctive emotion of fear “ The sympathetic spread 
of emotion,” says Dumville, “ occurs m the same way 
among children We often call it the ‘ sympathy of 
numbers,’” and adds, “the ‘tone’ of a class or school 
depends largely on the same thing ” 

But we have other examples, though of more senous 
import than those pertaimng to wild beasts and school- 
children, m strikes among the work£ag-classes, and m civil 
disobedience or non-co-operation, or whatever else these 
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may be called, due largely to the many being mfluenced 
by the few and following their lead bbndly, not knowing 
whither they are bemg led or what the consequences may be 

The term suggestion is varied m meaning As an innate 
tendency it is the process whereby one person is led to 
believe something and act on the belief without sufficient 
reason, and merely because he has been induced to do so 
by someone else Through imitation by suggestion the 
actions, manners, vulgar or lefined speech and even accent, 
and the good or bad habits of those with whom we associate, 
may be acquired 

2 Play IS an innate tendency Not only is it necessary 
for the normal development of children, but to the very 
young children, says Dumville, “ it is eveiythmg Play is 
also of great importance to grown-up persons, in that it 
enables them to keep in a fit state of health ’’ (see ‘‘ Exercise 
and Kecreation,” pp 134-138) 

3 The Tendency to Seek Pleasure and to Avoid Pam. Of 
all innate tendencies this is by fai the most powerful and 
the most general that, by many psychologists, Thorndike 
and Sully among them, it is called an instinct Dumville 
goes even further, and says that this tendency “ is such a 
fundamental feature of all our activity that it should rather 
be regarded as a general law mfluencmg all our mental life 
It plays a most important part in the modification and 
development of all our other instincts and innate tendencies, 
the particular kmds of habits which are formed bemg largely 
due to its influence ’’ 

Conation, which is the faculty of free agency, mcludes desire 
and volition, which is the act of willing or choosmg, may be 
initiated by many varymg stimuli of an emotional kmd, and 
the acts are recorded m the memory No matter from what 
stimulus conation anses, pleasure and pam imtiate addi- 
tional conation on their own account If pleasure results 
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we tend to repeat an action If pain results we tend to 
shrink from repeating it The additional conation which 
arises from pleasure is called apjpettUon, which is simply 
appetite or desire That which arises from pai^, causing us 
to turn away from an action, is called aversion The m- 
duence of these factors on the formation of habits is obvious 
While much of the pleasure and pam which come mto our 
hves arise from causes external to ourselves and, therefore, 
beyond our control, yet, on the other hand, we are responsible 
to a great extent for the pleasure and happmess or the pam 
and misery m our hves For being free agents we have a 
considerable degree of control over our thoughts, our 
emotions, and our will But it has become clear that 
tendencies which give nse to painful experiences can be 
suppressed by detemuned mental effort while, on the con- 
trary, tendencies which produce pleasure and happmess 
grow stronger the more we encourage them, until certam 
of our actions are performed quite spontaneously, when 
they are known as habits Finally, mstmcts, which are 
merely refressed, are by no means eradicated, which ex- 
plains why so many children who have been severely 
repressed at home or at school break out mto evil ways 
when m later years they are able to choose their own course 
of action 


MOTOR ADJUSTMENT THROUGH ACTIVITY 

“ The term motor a&justmeni,^" writes Woodworth, “ has 
been used m psychology with the idea of likening human 
mdividuals to an adjustable machme which can be set up 
for one or another sort of work ” Persons who have never 
heard of motor adjustment m its apphcation to human 
activities, when asked the meaning of it, at once conclude 
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that it has something to do with a motoi-car, hoM to drive 
it and direct and control its movements In itb psycho- 
logical bearing motoi adjustment is cfEected through the 
sensory and motoi nerves and neivo centies It mvolves 
perception, reasomng, ^and expeiience gained through 
various activities It is through the sense of touch, judg- 
ment, and adjustment of muscular movements, etc , that 
individuals become expeit m playmg tennis, football, 
cricket, billiards, and other games, and that skill in any tiade 
or occupation is acquired Success is always accompamed 
with pleasure, whereas failure is attended with a feelmg of 
painful disappomtment From this it will be seen that 
motor adjustment and mental activities are closely as- 
sociated As illustrating this, Woodwoith cites the 
followmg examples (1) That of hunger ^ which is an mner 
state and adjustment piedisposing the individual to make 
eatmg movements m lesponse to the piesence of food 
(2) Jea», which is an impulsive adjustment to escape from 
some seen danger (3) Atiget, which is an impulsive adjust- 
ment to get at somethmg and attack it The activities of 
children are generally cited as a ty^ucal instance of motor 
adjustment Dumville writes Nobody can watch a 
healthy infant without bemg struck by his tendency to 
handle, look at, roll, rattle, bite, and otherwise expenment 
upon all objects which come withm his reach ” These 
activities, however, are accompamed only with the sensation 
of movement, and the objects convey no meanmg whatever 
to the child It may play with its toes, and yet be uncon- 
scious of the fact that they are part of its own body But 
as the movements aSord it pleasure, it keeps repeating them 
Later, however, the senses of sight and touch develop, and 
in creeping about the floor or learning to walk it may knock 
its head against some article of furmture or have a fall, and 
through painful experience gamed m this way the child 
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leams to adjust its movements so as to avoid iisks of tlie 
kmd m future, and soon gets to know that its head and 
other parts of its body are its own and how to protect them 
from injuiy “Discoveiy,” says Woodworth, “takes its 
start with the child’s exploratory activity and mvention 
with hiB manipulation,” and says, further, “ perception is 
an adjustment to facts as they are, while motor adjustment 
IS a preparation for changmg the facts Perception does not 
alter the facts, but takes them as they are, movements alter 
the facts or produce new facts ” 


THE FUNCTION OF PLAY 

Amusements, diversions, exercises and games of all 
kmds, and dramas and operas are all mcluded m the term 
flay The instmctive tendency to play is manifested in 
children in their eailiest infancy, and one has only to go to 
a “ Zoo ” to see the same mstmct displayed m the playful 
activities of the lower animals Woodworth, m a chapter 
on “ Instincts and Emotions,” discusses play-instincts under 
the heads of playful activity, locomotion, mampulation, 
exploration, oi cunosity, laughter, fightmg and self- 
assertion The following are a few brief observations 
under each of these heads 

Playful Activity. Although m its early infancy a child 
may not be able to make muscular movements of an intel- 
ligent kmd, its activities, nevertheless, help to develop its 
muscles, and, in course of time, when its nervous system 
becomes more highly organised, it is not only able to use its 
muscles freely, but also to control and adjust their move- 
ments 

Locomotion. — There can be little, if any, doubt that 
creeping and attempting to walk are regarded by a child 
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merely as play Most of the lower ammals can walk at birth 
or very soon after, whereas a child’s muscles are not sufiS.- 
ciently developed to enable it to do so until several months 
after birth They soon learn to walk, howevei, when their 
muscles are leady for use, and when they have gamed con- 
fidence through their own efforts to do so or a little help 
and encouragement from someone else Many children 
could walk sooner than they do were it not that they are 
restrained m their attempts, at times, lest their legs should 
become bent A child has been known to walk when only 
seven months old, and it has been recorded that a child 
seventeen months old, that had done nothmg but creep 
before, has practically got up and walked of its own accord 
This fact has been cited to support the view that walking 
IS an mstmctive reaction 

Vocalisation. This also mvolves pla 3 ^ul musculai 
activity And the playful ooomg and babbling that appear 
when a child is a few weeks or months old are mentioned, 
as examples, by Woodworth, who writes thus “ A child 
derives satisfaction not so much from the muscular activity 
of vocalisation as from the sound he produces, so that deaf 
children, who begin to babble much like other children, 
lag behmd them, as the months go by, from not deriving 
this auditory satisfaction from the vocal activity”, and 
adds “ The baby’s cheerful babblmg is the mstmctive basis 
on which his speech later develops through a process of 
learning ” 

Manipulation has been defined as the use of the hands m 
a skilful manner So far as very young children are con- 
cerned, their mampulation would seem to tend chiefiy m 
the direction of destructiveness They certainly do not 
show any skill m their activities when playing with their 
toys or anythmg else Later on, however, they begm to 
take an interest m their pla3rthmgs and other objects, and 
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by handling and exammmg them carefully gam knowledge 
about their structure, actions, and uses “ This form of play- 
ful activity,’’ says Woodworth, “contains the germ of 
oonstructiveness and of mventiveness ” 

Eizploration or Curiosity is the action of searching m order 
to discover something It mvolves the use of all lie senses 
A child when only a few months old will listen eagerly to 
the ticking of a watch apphed to its ear It is fascinated by 
brilliant lights and things of van^ated colours, and keeps 
gazing at them It can discern the difference between what 
IS sweet to the taste and what is nasty And, when only a 
little over a year old, it will bend its head and apply its nose 
to a bunch of flowers as though to smell them TlnSy how- 
ever, may be, for the most part, due to mutation All this 
IS known to every grown-up person mterested m children, 
who have watched their development m its various stages 
“Exploration,” observes Woodworth, “though funda- 
mentally a form of playful activity, has great practical 
value m making the child ao(][uamted with the world It 
contains the germ of seeking for knowledge ” 

Laughter is mcluded m the play-mstmcts, because it 
mvolves muscular effort m playful activity 
Fighting. This may be either playful activity or amount 
to a real stand-up hght, mvolving the output of great 
muscular effort As a rule the stimulus to fightmg is 
restramt or mterf erence The fighting instinct is bom m the 
lower animals and human mdividuals ahke Its existence 
m new-born infants can be demonstrated m the following 
manner, as described by Woodworth “ Hold the new-born 
infant’s arms tightly against its sides, and you witness a very 
peculiar reaction the body stiffens, the breath may be held 
till the face is ‘ red with anger ’, the child begins to cry and 
then to scream, the legs are moved up and down, and the 
arms, if they can be got free, make striking or slashmg 
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movementb ’’ In somewhat oldoi childien, he adds, Any 
sort of restramt or inteifeience with fiee movement may 
give a similai picture, except that the motor i espouse is 
more efficient, consisting in stiuggling stiikmg, kickmg, 
and bitmg ’’ With legaid to the fighting spirit in general, 
the following is a fiuthei quotation “ Theie can be no 
manner of doubt that pugnacious individuals, dogs or men, 
get more solid satisfaction from a good fight than fiom any 
other amusement ” By way of cxem]:)lif 3 'mg the sudden- 
ness with which the fightmg instinct may be aioused, or 
what nught be, more appropnately, described as “ much 
ado about nothing,’’ the following amusmg, though no 
doubt imaginary incident, given by 'Woodworth, may be 
introduced here ‘‘ Two women were brought befoio the 
judge for fightmg, and the judge askpd Mrs Smith to tell 
how it started ‘Well, it was in this way, your honour 
I met Mrs Blown cairyin:; a basket on hci arm, and I says to 
hei, “ What have you got in that basket says I “ Eggs,” 
says she “ No,” says I “ Yes,” says she “ Ye lie says 
I “ Ye lie says she And a “ whoop ws I, and a 
“ whoop says she, and that’s the way it began sir ’ ” 
Fightmg may be eithei aggressive, which is making the 
first attack, or defensive action As it has so close a con- 
nection with the more generalised self-asscitive tendency, 
Woodworth suggests that it might be included under that 
mstmet It may be regarded, he says, as a special form 
of self-assertive behaviour often complicated with the emo- 
tion of anger 

Sdf-assertion. It is difficult to trace the element of play 
m self-assertion The four forms enumerated by Wood- 
worth are as follows 

1 Defensive reaction to thmgs, overcommg obstruction, 
putting through what has been undertaken — ^the success 
motive 
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2 Defensive reaction to peisons, resisting domination by 
them — ^the independence motive 

3 Aggressive reaction to tlungs — seekmg for power 

4: Aggressive reaction to persons — seeki^ to dominate 
Self-assertion comes more directly under mstmctive or 
innate tendencies 


HABITS AND THEIR FORMATION 

Habit bas been defined as the ordmary course of conduct 
or the tendency to perform certam actions All habits, 
good and bad alike, are acquired, and become automatic 
through frequent repetition Some of them tend to become 
‘ ‘ mstmct-habits, ’ ’ which have already been discussed They 
are so called to distmguish them from instmcts proper 
Habits include within their range moral, mtellectual, and 
physical activities “ ‘ Tncks of habit ’ are a result of 
the tendency of ceitam nerve-groupmgs to be revived, for 
it seems to be a law of nerve tissue that what it has done 
once it IS prone to do agam ” (Nisbet) 

Formation of Habits. Habits are formed in the following 
ways 

1 Through Imtinctive Reactions It is sometimes difiScult 
to deteimme the mstmctive impulse to habits formed in 
this way, but, as Meredith observes, “ Careful observation 
may give us the key to the problem m mdividual cases ’’ 
Instmctive reactions, which are attended with agreeable 
emotions, have a strong tendency to be repeated, and habits 
thus become pennanently j&xed 
2. By Purposive Action This implies mdmdual effort 
to perform m a skilful manner whatever duties may be 
attached to one’s calling m life, whether it be a trade, 
profession, or any other vocation All such effort is accom- 
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panied with the motive of achieving success, and the success 
which accrues from efioit depends largely on the strength 
of the motive 

3 By Volunta/ry RepeHtion of Eeactu>Hs This apphes to 
habits which mdividuala can foim, of then own accord, by 
repeated efEort and firm deteimmation They can, for 
example, acquire the habit of regularity m the time at which 
they go to bod at mght and get up m the mommg, take their 
meals, attend to their hygienic requirements, take exercise 
or recreation, and so forth They can, m short, habituate 
themselves to carrjong out their daily concerns and duties, 
according to a definite programme drawn up by them- 
selves 

4 Through Inadmteiioe Most so-called bad habits are 
acquired m this way Many of them are formed through 
mutating other persons, and especially those with whom 
we associate, and the worst type are often formed m early 
life through instmctive impulses The foUowmg are a few 
examples of bad habits which might be multiplied mde- 
fimtely Scowlmg, makmg faces, pickmg the nose, promis- 
cuous spitting, biting the nails, slouching when walking, 
careless postures assumed m sittmg or standmg, untidiness 
and uncleanlmess, unpunctuality, the use of foul language, 
telling lies, dishonesty, afiectation, boasting and egotism. 
We must not omit to add to these the habit of using cocame, 
morphia, Indian hemp, and other dangerous drugs, and the 
abuse of alcohol and tobacco There are, besides these, 
habits which are grouped under the term setUinmU, examples 
of which are love and hatred, fellow-feeling and sympathy, 
anger and fear, devotion to duty, loyalty and patnotiam 
These, like all other habits, tend to become permanent 
through being repeated. 

General Observations regarding Habits. Some habits may 
be due to nervousness, and others to bodily defects or 
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disease When of the nervous type personal effort may 
help to overcome the habit, or it may be necessary to employ 
special measures, m individual cases, m trying to counteract 
it Slouchmg and bad postural habits may be corrected by 
different kmds of muscular exercises, while those due to 
physical ailments may be remedied by some simple form of 
treatment Smce all habits tend to mcrease m strength and 
become automatic with practice, it is of the greatest im- 
portance that every endeavour should be made m early life 
to struggle hard agamst the strong tendency to form bad 
habits and to acquire and cultivate those that are good 
“ Habits,” it has been said, “ are soon acquired, but when 
we try to stnp them off, ’tis bemg flayed alive ” It has also 
been said that ill habits gather by unseen degrees as 
brooks run nvers, rivers run seas ’ 


MENTAL IMAGES AND IDEAS 

Mental or Memory Images are pictures or conceptions in 
the imagmation with more or less likeness to objective 
realities As used m optics, the term image is defined as 
the figure of any object formed by rays of hght 
Ideas are mental images of external objects, but the 
term mcludes, in its meaning, any product of mtdlectual 
action, such as memory, imagination, etc Ideation is the 
exercise of the mind for forming ideas 

“Mental images,” writes Sadler, “are true to bfe and 
facts only in so far as our sensations and perceptions have 
been truly formed and correctly mterpreted ” Images of 
objects, and of sensations produced by different varieties of 
colour, sound, taste, smell or touch, can be revived m the 
mind without the stimulus, which originally produced them, 
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being prcseDt Moreover, by a icadiiistTiieiil of oiisrinal 
images oi ideas new images or ideas can be formed It 
has been demonstrated by investigation that the power of 
reproducing or lecallmg mental images vanes gieatly in 
different mdividuals Woodwoxth lefcis to what he 
describes as a kmd of census taken hy Oalton when he 
asked many persons to call up the appearance of their 
breakfast table as they had sat down to it on a paiticular 
morning, and to compaie the image with the sensory 
expenence aroused by the actual presence of the scene 
Some of them reported that the image was “ m all lespects 
the same as the original sensation,” while others demed 
that they got anythmg at all m the way of recalled sensa- 
tion, though they could perfectly well lecall definite facts 
regardmg the breakfast table So diffeient,” observes 
Woodworth, “arc testimomes m this regaid that one is 
forced to conclude that the power of icc«illing sensations 
varies from something like 100 pei cent to piactically 
zero ” The general opimon seems tf» ho that visual images 
are more readily and vividly lecallcd than auditory or 
kmsBsthetic images (6r liiiein, to move, aisthiAis, sensa- 
tion) — ^the term kinrosthesis meaning “ a souse of movement 
or muscular effort ” Peisons have come to be classed as 
mstleSf audiles, and mottles, accordmg as thou strength of 
recall is greatest in one or other of the thiee typos of imagery 
mentioned “ But,” says Dumville, ‘‘ recent reseaiches 
seem to point to the fact that usually m a given mdividual 
there is not a very great difference between the richness of 
imagery derived from one sense and that derived from 
another Many seem to have good imagery aU tound, and 
some, especially those who do much abstract or general 
t hinking , seem to have poor imageiy thioughout, except 
for words (which may occur m any oi all of the visual, 
auditory, and kmeesthetic types) ” Smee the senses of 
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taste and smell aic so intimately associated in their action, 
any attempt to separate them into distmct types of mental 
imagery would be futile It cannot be denied, however, 
that the sensoiy image of the taste of a savoury dish, par- 
taken of long ago it may be, can be lecalled as though some 
of the dainty food were actually in the mouth at the time of 
recall The sensory recall of the taste of wmes and other 
drinks seems to be comparatively weak m most people, and 
such wmes, the image of the taste of which can be most 
realistically recalled, are usually highly flavouied with 
peppermint, caraway seeds, or other condiments And no 
doubt the mental images of both food and flavoured drinks 
are to a considerable extent due to the recall of the sensory 
image of smell Mental images differ m many respects 
from oiigmal percepts Those ansing from sensations are 
less detailed, less fiee fiom doubt as to their correctness, 
less endurmg, less pleasurable in many instances, and m 
other ways inferior to original sensations Eor example, the 
sensation of pleasure and satisfaction denved from witnessmg 
a play or listemng to an oichestral performance far surpasses 
that of lecall So far as concerns both sensations and 
percepts, no now facts can be derived from then mental 
images But new facts can be denved fiom objects when 
they become presented to view agam, and thereby we get to 
recogmse them more readily The faces of people with 
whom we associate become so familiar to us that they can 
be recalled, even though we may not see them for many 
years The recall of woids and their meanmgs enables us 
to converse with other persons, wnte letters, essays and 
stones, describe objects and scenes and relate past ex- 
peiiences of any kmd And m speaking and wnting we 
recall learned speech-movements and writing-movements 
®‘Eecall,” says Woodworth, “furnishes the raw matenal 
for thought A large share of any one’s daily work, whether 
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it be manual or mental, depends on the lecall of previously 
learned reactions 

Halhmyiafions are sense impressions — e g , hearing musical 
sounds which have no external origin, oi seeing objects 
which are not externally present These come under the 
category of mental images and ideas, as also does tevene 
and the day-dream or “ brown study ” in which the thoughts 
are disconnected and have no beaimg on each othei or any 
defimte aim m view To this process of mental abstrac- 
tion the term free aseociatwih is applied to distinguish it 
from controlled association, in which facts are linked together 
in proper order, thus enabling correct ideas to be formed 
from them 

Optical Images. When discussmg the sense of vision we 
learned that visual sensations are analysed and interpreted 
by the mind, and depicted in the retina m the form of 
mental images The following forms of optical images 
have been classified Aenal ‘inmge — % e , seen as m the air, 
when the eye is bemg examined with an ophthalmoscope 
Afte^ linage — i e , the impiession which remains in the retina 
after the image proper has ceased to be visible If, when 
an object is bemg gazed at, the eye is quickly diverted from 
it, the image can still be obseived Direct image, which is a 
picture from rays of light not yet propeily focussed This 
IS observed when the eye is bemg exammed with an ophthal- 
moscope The image seems to be behmd the eye, and is 
magnified and erect False image, which is formed in the 
deviatmg eye m squmt Inverted image — ^that is, an image 
upside down Real images, which are formed when the 
rays of light emanating from objects are collected and brought 
to one pomt m the retma 

In defective eyesight known as astigmatism (Gr a, nega- 
tive, and stigma, a pomt), from which so many persons 
suffer, the rays are not brought to one pomt m the retina, 
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and the images m consequence are indistinct The trouble 
may be due to some defect in the shape of the eye, cornea, or 
lens, and may be complicated vtith either shoit-sightedness 
or long-sightedness 

Opticfil illusions need only be mentioned as bemg false 
01 mismteipicted scnsoiy images (see pp 268-9) 


IMAGINATION 

Imagmation is the faculty of formmg or leproducing 
images of past experiences and facts associated with them 
which combme to form new facts Memory depends mainly 
on the power of imagmation and a good memory on the 
associations formed at the time of leammg The &st stage 
in the development of imagmation is observed m all normal 
childien when they begin to experiment with their toys 
It IS at this stage, too, that they begm to acquire manual 
skill and constructiveness Sadler stresses the importances 
of educating, trammg, and cuibmg the imagination of 
childien, whose early life, he says, is largely one of fantasy, 
and suggests that instead of tellmg them so many fauy tales 
they should be told about facts and people, so as to excite 
thought and mental concentration, and made to realise 
that the world is a workshop as well as a playhouse “ It 
IS better,” he observes, “ to build on fact and learn how to 
make the real world more attractive to the imagmative little 
folks , there is plenty that a child will never have to urdemn 
that IS both fasematmg and satisfymg to the imagination ” 
Those responsible for the upbnngmg of children should 
avoid telling them about ghosts or other apparitions, or 
terrifying them by threats of coming evil if they do not 
behave themselves It is due to such causes that children 
so often sufPei from night-terrors, and develop various 

19 
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forms of uervous disoi dei as they giow olilei Neurasthenic 
(Gr nemon, nerve, astheiua, wcalcncsb) and hysterical 
persons who are unable to control then thoughtb, oi assume 
the responsibilities of life and fight its battles, aie laigely 
accounted for by the manner of then early tiainmg-— thou 
troubles being to a laige extent based on the fantasies and 
imagmation of then eaily childhood “ Such persons,” 
says Sadler, “ might be said to possess an automatic power 
of fantasy, one that acts quite inclexiendently of their 
oidmary mental piocesscs— and one which foims its con- 
clusions and foimulates its statements quite without the 
conscious knowledge of the higher powers of such indi- 
viduals’ min ds ” “A child of thiee yeais,” he adds, “will 
vividly desotibe his meetmgs with lions and other wild 
beasts m the back-yard, and may relate these things as leal 
expeiiences which have ]ust happened Ho is ically xe- 
callmg the pictuies of lions liom his stoiy books, oi reviving 
the memory-images of the beasts obseivcd at the zoo, and 
many of our mediums and clairvoyants arc so constituted 
of mind that thou own subconscious mind jdavs the same 
subtle trick upon them They sec, heax, feel, poiccivc, and 
portray as facts the figments ot then own imagination ” 

A revolution m the methods of education was initiated 
by a Geiman educatiomst named Fiiedrich Fioebel 
(1782-1852) with his idea of the “ Kmdexgaiten ” — ^ e , the 
children’s garden (Ger hiidet, children, gmten, garden) 
He sought to put his ideas mto practice m a Kmdergarten 
which he started m 1837 at Blankenburg, m Central 
Germany, but his ideas did not commend themselves to 
the authorities, and the school was closed But at the 
present day the Froebelian is the system most widely 
employed m the education of young children up to the age 
of about seven years The root of the system is m what 
was then a novel idea, that to educate a child you must 
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study child nature Froebel’s object was to enable mothers 
and teachers aU to do, consciously, what some mothers had 
done, before his tune, unconsciously The system is based 
on a metaphor As we do not, by training, create the nature 
of a plant but only seek to develop it perfectly accordmg 
to its own nature, so the child is a plant to be nurtured with 
the idea of developing to perfection the natural mstmcts of 
the child “ Find what Nature wills,” says Froebel, “ and 
do that ” So came the idea of the Kmdergarten The 
school is the gaiden, and the children are the plants In 
the Kmdeigaiten the child’s mstmcts are harnessed and 
guided and made to serve m his development 

The Froebelian system is based on two mam prmciples 

1 That hfe is 07ie organic whole Each stage — ^infancy, 
childhood, adolescence, maturity, age — should be perfect 
m itself, but should flow natuially one from the other 
without any shaip transition “ There is not an object^ 
man’s thought oi feeling which has not its root m chil|l 
hood ” Hence the necessity for perfection m the early 
stages 

2 The need of the child fm manual work “ God,” says 
Froebel, “ cieated man m His own image, therefore man, 
like God, ought to cieate and work ” It will now be ap- 
paient that one of the aims of the Kmdergarten is the 
devdopment of the imagination, and to this end certam 
apparatus, technically known as “gifts” and “occupa- 
tions,” is employed The gifts are m the nature of toys — 
not the modem over-elaborate toys which leave no scope for 
the imagmation, but rather they are raw material on which 
the child’s imagination may work But they must not be 
regarded merely as toys or pastimes which are employed 
because they are attractive to children They are em- 
ployed because they have m themselves a defimte mtel- 
lectual character, and because they have the eftect of 
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stimulating mdividual mental cfloit The ‘ gifts ’ aic six 
in number 

1 Six balls of wool the piimai} and the secondaiy 
colours 

2 A wooden sphere, cyhndci, and cube 

3, 4, 5, and 6 A wooden cube divided up in vaiious ways 
into smaller cubes and piisms of difterent shapes and sizes 
These are used to make di:dcrent combinations in accoi dance 
with the child’s imagming 

(1) Fonm qfhea'iUy — i e , pleasmg to the cyo by reason of 
their symmetry and proportion 

(2) Forms of hwwledge, illustrating number and ratio 

(3) Forms of Ufe, the combmations representing real 
objects — e g , house, tram, pieces of furniture, etc 

The “ occupations ” also give great scope for the develop- 
ment of the imagmation They mclude the making of 
patterns with coloured beads, sticblaymg, making designs 
with laths (thin cleft slips of -wood) sewing, paperfoldmg, 
and papercutting, matplaitmg and biushwoik Kmder- 
garten methods aie also carried into all other parts of the 
school work m drill and songs, in walks and shoit journeys, 
and m tellmg of stones One woid of waniiiig should be 
added In such a brief paragraph as this an idea of the 
letter of Kindergarten can be given, but it is quite im- 
possible to convey any idea of its sfi't it And here, as else- 
where, “ the letter killeth, but the spirit giveth life ” The 
Proebehan system has obvious defects, and its results 
should not be judged by the work of those who are ill- 
acquainted or out of sympathy with it Kmdergarten 
methods can only be successful when they are employed by 
sympathetic, enthusiastic, and well-trained teachers 

The following forms of imagmation have been classified 

1. Rejnodmtwe %maginaUon, which is the act of recalhng, 
m the form of images or ideas, past experiences regardmg 
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objects, sensations, scenes, events, and so foitb It is 
closely allied to memory 

2 Interpretative or constructive imagimiion, which is the 
act of explaining, m a lucid manner, recalled facts which 
are related to or are representations of oiigmal images 
This is illustrated in a dramatic performance, m which the 
actois seek to represent a story of human life and action by 
imitatmg the language, dress, habits, customs, etc , of the 
oTigmal characters 

3 0) igmatwe or Creative Imagination This is the power 
of bringing mto existence new facts relating to past ex- 
periences “ Stiictly speaking,” says Dumville, “ there is 
nothing absolutely oiiginal or creative m this process In 
the mental world, just as in the physical, man can create 
nothmg He can only rearrange and modify what ahready 
exists The sublimest ‘ creations ’ of poets and romancers 
are constructed out of ideas already m their possession ’ 

It IS,” as Sadler says, “ the province of creative imagina- 
tion to take our ideas and fashion them mto ideals ” 

4 Conti oUed Imagination This form of imagmation can 
only be called into action by havmg some defimte aim or 
object in view Before begmmng to build a house, for 
example, details as to its general structure, cost, etc , have 
to be considered, and plans prepared according to which the 
work IS carried out 

5 Free or Uncontrolled Imagination In this form of 
imagmation there is no motive m view It is, as Wood- 
worth says, “ a kmd of play which usually if not always 
contains an element of imagination or mvention, and is 
exhibited m highest degree m children playing with their 
toys, the efiect of play being that of a stimulus to free 
imagination ” 

The terms imagination, fancy, and fantasy are often 
confused and made use of as though they were synonymous 
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in meaning While imagmation and fancv niav m some 
instances express the same meaning, the teims fancy and 
fantasy are not mtei changeable “Ftinlasy, says Sadler, 
“ represents what may be called the pLiylioiiso of the soul 
It represents ‘ consciousness adult,’ oi a state of mind in 
which the thoughts are uncontiolled 


ASSOCIATION OF IDEAS 

Association of Ideas is a mental piocess by which ideas 
regaiding naiuial objects, sensations, &tate& of feeling, 
actions and past expeiiences of any kind aie linked together, 
thereby facilitating then lecall in the foim of mental 
images How the linkage is effected has been explained in 
the chapteis on “ The Neivous System ’ and “ The Acquue- 
ment of Kiiowlodgo through the Senses ” (see pp 238, 242-5, 
261-4) All that need now be lestaled is ih<it the stiength 
or weakness of the linkage of ideab depends Lirgely on the 
extent to which the mental hiculties aio e\(‘rcised When, 
for exaraxile, keen inteiest is aioused m am object, per- 
ception IS stimulated to actiMty and the uleas foinied 
regaidmg the object become, theieby, moie htiongly linked 
together and more eabily and vividh localled to memory 
than ideas formed about an object which aioiiscd little or no 
interest The same obseivations apply to sensations and all 
other mental impiessions, no mattci hoAv they oiigmate 
What has now been said may help to explam the signification 
of the teim association of ideas, which is regaided as the 
most pervadmg fact at the foundation of mtclhgence and 
forms the basis of all habits and systems of memoiy tiam- 
mg Locke, who was the first to use the teim “ association 
of ideas,” wrote “ Ideas, that m themselves are not of km, 
come to be so umted m other men’s minds that it is very 
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hard to separate tlieiii, they always keep in company, and 
the one no sooner comes mto the undeistandmg but its 
associate appears with it, and if there are moie than two 
which are united, the whole gang always t'tisepa'idble show 
themselves together 

Writeis on this subject were formerly m the habit of 
writing — and, indeed, some still do — as though there were 
a numlier of different binds of associations, but it must be 
cleaily undeistood that there is only one kmd of association 
The woikmg of the law is the same m every case, though 
merely for convenience we may divide it mto several 
groups Some writers, for example, recognise three kinds 
of association — ^viz , association by similarity, association 
by contrast, and association by contiguity Others hold 
that the last of these mcludes and embraces the other two 
But Dumville would appear to object even to the phrase 
“ association by contigmty ” on the ground that it imphes 
that there are other kmds of association He holds, how- 
ever, the view that the prmciple of association by con- 
tiguity is at the basis of all associations, and adduces strong 
and convincing arguments m favour of his contention As 
an improvement on the “law of association by contiguity,” 
Woodworth has suggested the substitution of the “ law of 
combination,” as applied to learning, “ which attempts to 
show how it comes about that a stimulus, origmally unable 
to arouse a oertam response, acquires the power of arousing 
it, and the law states that this occurs only when the 
originally meffective stimulus is oombmed with other stimuli 
which can and do arouse the response ” But smee associa- 
tion by similanty and association by contiguity are still 
referred to and desenbed m books on psychology, a few 
observations may be made regarding each to make this 
chapter complete 

* Quoted by Dumville, “ Child Mmd,” p 31 
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AhwmUon by SumUniy Two diffeient ma.y 

look so much alike that one of them, when hcon foi the firbt 
time, may be mistaken foi the othei with which we aie quite 
famihai The mistake occuis thiough each of them havmg 
somethmg in common But when we come to examine 
them with care they are found to difEei materially m many 
respects For example, a strange face, with some piomineiit 
traits which attract special notice, may be mistaken for that 
of an old fiicnd or intimate acquaintance Ashociation by 
similarity has much to do with the ability to invent or find 
out somethmg new, and reasonmg and imagination depend 
largely upon it 

Association by contiguity differs from that of association 
by similarity m that it effects the immediate lecall of facts 
relatmg to all mental processes, whether as regards actions, 
sensations, states of feeling and ideas, or the time, place, 
manner of recurrence or relationship to each other The 
prmciple of association by contiguity applies alike to ideas 
regarding objects and sensations, all learned movements m 
trades and other acquisitions In typical cases of iissocia- 
tion by contiguity when one thing reminds us of another, 
both of which weie associati^d m past cxjienence and related 
to each other, an unitary response recalls both of them The 
followmg are two good examples given m Chambcis’s 
Encyclopeedia (1) When we see the sky overcast, we think 
of ram as about to follow, the notion of ram not havmg 
previously been present to our mmd (2) If an object is 
before our eye — e g , a mountam — ^we receive an impression 
or sensation of it, m consequence of the actual presence of 
the thing , but it is possible for us to remember the mountam, 
or to have an idea of it, when far from the reality, in which 
case there must be some power m the mmd itself different 
from the susceptibility to present objects, a powei of re- 
taining, revivifymg, or resuscitating those states at first 
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induced by contact with the actual Speech is the recall 
of words by knowing their meanings, and a single spoken, 
written, or printed word— e g , Macbeth or Hamlet— might 
be sufficient to recall to some memones the whole of either 
or both these Shakespearean plays 

Simultaneous and Successive Association. Simultaneous 
Association From what has been written above, the 
reader may think that the association of ideas is a simple 
phenomenon, but in reality it is highly complex In the 
adult mind, most of our perceptions ate not pure, but mixed 
An object enteis mto the consciousness as a sensation, and, 
to quote Titchener, “ this sensation has j&xed habits of con- 
nection with other central sensations Hence, when it 
arises, they necessaiily arise with it When the sensation 
comes, it comes with a bevy of inside sensations clustered 
about it ” That is, “ the assimilations and symboho per- 
ceptions of our mmds are put together by way of simul- 
taneous association ” To use Titchener*s example, if 
walking along a country road we suddenly hear a nimblmg 
sound, we know at once that it is a carnage coming from 
behmd us We locate it as being at a certam distance from 
us, but sounds themselves cannot give rise to space per- 
ceptions, so that thcie must be another explanation of our 
ability to place the noise “ The fact is, when the noise 
takes its place among the processes composing your con- 
sciousness, it brmgs with it a number of central supple- 
ments If you are eye-mmded these are visual a picture 
of the carnage at a particular place upon the road If you 
are ear-minded, they are auditory, the sound of the words, 
‘ There is a carnage just there, so far behmd * In reality, 

then, the noise is perceived as commg from a particidar 
thing and place only mdirectly by way of simultaneous 
association ” 

Sibccessii^e Associatton When a second idea enters our 
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nund by leason of simultaneous asbucution w itli tlic fiist, 
tbe process does not stop theie, but the s(‘Cond gives use to 
a third, to a fourth and so on, and a tiam of ideas is formed 
m our mind by successive asbociation We oiiis^dvcb can 
trace the couise of the ideas, but anothet ]>eisi)n A\ould be 
bewildered if we told him the fiist and the last ideas without 
the connecting links Foi anv one of Ihe innnv sensations 
contained in the fiist peiception has hal)its of connection, 
and the mind may go in anv one ol many diic< funis to aiiive 
at the second idea, and so on, to the thud .lud fointh The 
rcadei, lecalling many a daydieani oi leveiie, oi ' castle-in- 
the-aii,” will be able to furnish many exain]>les foi himself 
An extremely mteiestmg illustiation will be found m the 
introduction to one of Edgar Allan Poe's tales of mystery 
and imagmation “ The Murders in The Kue Moigue ” , the 
reader will realise, howevei, as ho reads, that it is highly 
improbable that the two men each stalling fiom the fiuiteicr 
“ who ran up against you fit f con mmules ngo w'ould 

both airive, at the cud of a long train of ideas, at the same 
idea at the same moment, sinco eacli uIcm pi ()\ ides a great 
varrety of startrng-points foi the next 

The Lijluence oj Iiifncbt on As^ofinfion lu the last 
paiagiapli we suggested that au idt‘a would oiiginato veiy 
difleient tiaiiis of ideas in the minds of difleient people, 
the reason being that the direction and character of our 
assocratrons is dependent upon our individual interepts 
and abilities An artist associates a red sky with a picture, 
a farmer with his crops An idea in our mind cannot 
possibly form an association with another whicli is entirely 
outside the limits of our experience, but the more fre- 
<iuently an idea is present in our ramd, in oui daily woik, 
our pleasures, our hobbies, our family life, the more likely it 
is to enter into association with other ideas, and the more 
likely are our trains of ideas to turn in ceitam directions 
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MEMORY 

Memory. In hei mtroductoiy remarks on “Special 
Studies Connected with Memory,” m ctapter vu of her 
handbook on “ Modem Psychology,” Chnstabel M Mere- 
dith writes “Few wiitois now daie to use the word 
‘ memory ’ m the singular without hastemng to explam that 
they mean not ‘ momoiy ’ but ‘ memoiies,’ and that they 
are well av^arc that such a statement as ‘ John has a good 
memoiy ’ is meamngless unless we say to which of John’s 
memoiies m particulai we refei ” So that, beaimg this m 
mind, we may define memoiy m its application to mdividual 
memories as “ the powei of the mmd to retam impressions 
of objects, sensations, actions, habits and tendencies, and 
past experiences geneially, and to reproduce them in the 
form ot mental images ” Sadlei defines memory as “ the 
physical register of mental experience or the consciousness 
of the lestiraulation ox awakening of the physical registries 
of past cxpciience ” The question as to how memory 
oiigmates is a vexed one, but the general belief seems to 
be that, like all othci mental faculties, it is based on heied- 
itaiy and instmctive promptings, and that its development 
pioccods as the neurones and associated nerve-tracts become 
more highly organised The strength of recall of past 
memoiies depends, largely, upon whether or not percepts, 
associated with the memoiies, aroused interest at the time 
of occunence, and whether facts connected with them were 
attentively regarded and understood Although all past 
experiences may not be recorded m the neural areas of the 
coitex of the bram, such of them as may have made deep 
and lastmg impiessions can normally be reproduced m 
more or less detail Besides, there is every reason to assume, 
from observations made by Sadler and others, that past 
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expeiiences aie grouped and soitcd in the noiiial aieas, and 
that facts connected with the cxj)enenccs can under certain 
conditions and within icasonalde time-liinit.s, lie localled 
and reproduced m logical oidoi The liuman hi am in its 

behaviour,” says Sadler, “is m many lespccts analogous 
to a phonograph record, while the mind ])eifoims in the 
capacity of that power which ojiciatcs, utilises, repioducea, 
and otheiwiae mampulatos those things i(*coided on the 
bram through the sensory loceiving appaialiis of the body ’ 
So firmly rooted may past memoiies be that some veiy aged 
persons who can no longer memorise an} thing new may 
yet be able to recall episodes of then eaily childhood, and 
repeat, word for word, veises of poetiy and long passages of 
prose which they learned at school 

The consideration of the subject of this chapter lends 
itself, more readily than much other of the &ub]ect-matter 
of psychology, to expeimient and mathematical statement 
The Amencan psychologists have done a gioat deal of woik 
in this direction This chapter follows lu the main Wood- 
woith’s treatment of the subject, and though the 
mathematical results of the oxperinicnls ho qm)ies have 
been omitted, students who are .siifliciently interested may 
find them m his book He discusses the pioblems of 
memory under four heads — ^viz 

1 Memonsmg (or learning) 

2 Ketention 

3 Becall 

4 Becogmtion 

Memonsmg or Leanung. Much of what is known about 
memory and leammg is due to laboratory experiments with 
nonsense material in the form of figures and words, paned 
assoctates of words, connected ^passages of prose or poetry, 
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and expeiimcnts m eco)io)ny of memorising The following 
aie examples 

1 Suppose a list of twenty one-placed numbers, such as 
those below, is given 

57406273514092863801 

This list might be memorised by frequent mechamcal 
repetition of the figures, but it would be a slow process 
because theie is nothmg characteristic about them But 
if the figures are separated mto groups by commas and semi- 
colons thus 

5, 74, 0 , 62,73 , 5 1 4 0 , 9,286 , 380, 1, 

they can be analysed and memorised much more easily 
and much more easily recalled 

2 Take a list of nonsense syllables such as — 

wok pam zut bip seg ron taz vis lub mer koj yad 

The syllables might be learned by observing similarities 
and contrasts, by leading meanings mto them, and by 
grouping them into pairs or otherwise and making them 
rhyme “ One who learns many lists m the course of a 
laboratory experiment,” writes Woodworth, “develops a 
system of groupmg First he reads a list through in groups 
of two, three, or foui items, noticing each group as a whole, 
later he notices the items m each group and how they are 
related to each other He also notices the mterrelations of 
different groups and the position of each group m the total 
senes All this is qmte different from a mere droning along 
through the items of the list, it is much more active and 
much more observant ” 

3 Suppose an experiment is conducted by the method 
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of “ paired associates Tlio pci son to be tested is handed 
a list of woids — eg , the iolloNMng 


soprano 

emblem 

grassy 

concise 

nothing 

ginger 

far away 

kettle 

shadow 

next 

mercy 

hcrul) 

hilltop 

internal 

recite 

shoe-string 

narrative 

thunder 

seldom 

harbour 


and so on 

What IS lequiied in this expeiiment is that the person 
tested should respond by giving the second woid when the 
first is mentioned In learning to do this the two words 
may become luiked in the poison's in(‘moiy b} the sound 
or look of the woids oi conned ion in then meanings to 
form a unit which simplifies i espouse If the test is im- 
mediately applied aftei a few loadings, JOD pei cent may be 
scored But, obscives Woodwoilh, " if the test be suddenly 
varied and the poison is asked to iccite the pans m order 
of the list, or to tell after completing one pan what was the 
first woid of the next pan, he may be unable to do so, and 
protest that the test is not fair, since he paid no attention to 
the oidei of the pans, but concentiated w’holly on each pair 
separately ” The process of memoiismg connected usages 
of prose or poetiy consists, chiefly, in the observation of the 
sense and meaning of the passages, the grammatical structure 
of sentences and phrases, and any characteristic in the 
phraseology of the writer “ A connected passage can m this 
way be learned,” says Woodworth, in a fraction of the time 
needed to memorise an equally long list of unrelated words,” 
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and adds, “ if a student gets the point with absolute clear- 
ness, he has pretty well conunitted to memory ” 

We now come to “ economy m memorising,” which, it 
may be explamed, means wastmg as httle time and mental 
cfloit as possible m endeavourmg to commit to memory 
Among the methods employed for this purpose are recita- 
tion, spaced and unspaced repetition, and whole versiis part 
loarmng 

Recitation As applied to memorising, recitation is the 
act of leadmg aloud to oneself at mtervals what one is 
trymg to learn, with occasional reference to the subject- 
matter “ Where the sense rather than the exact wordmg 
of a lesson has to be learned, it is probably best to recite 
m outline after the first reading, and to utilise the next 
leadmg for filling m the outlme” (Woodworth) A very 
good way to impiove the memory and add to one’s know- 
ledge IS to attend pubhc lectures, take pait m debates, or 
ask questions about what is not giasped clearly Another 
way IS to wutc a paper and read it at a social gathering, 
and listen attentively to what is said about it m any debate 
that follows, wlicthei adverse or flattermg 

Fiom the results of the experiments on recitation, 
described by Woodworth, the foUowmg rules may be 
legaidcd as established 

(а) The Value of Recitation in M&iionsing The subject- 
matter IS always moie easily memonsed by recitation than 
by reading The advantage of recitation over reading is 
even more marked after an mteival of time than immediately 
after the effort to memorise — i e , the mevitable forgettmg is 
slower after recitation than after readmg 

(б) Spaced, and Unspaced Repetition The subject-matter 
IS more effectively memonsed if the repetitions are dis- 
tributed m time — e ^ , if a passage is repeated twelve times 
in succession it will not be as well memonsed as if it had been 
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repeated the same number ot times uitli au mlcival of five 
mmutes, or an houi, or a clay bet^\eeu <‘acli ie])etition 
(c) Whole and Fad Leaunmj It has bet'u proved by 
oxpeiiment that tlie easiest and most (*flecti\e motliod of 
memonsmg — eg ^ a poem — ^i« to lepeat ihe ^^llole passage 
every time, and not to leain it by poi lions and then piece 
them together This lattci method involves nnnceeHsaiy 
labour, and what is memoiisod is not so well letained as it 
would have been had the passage been learned as a whole 
Woodworth desciibes m detail othei experiments, the 
results of which appeal to show^ that theic aic exceptions 
to the rules which have ]ust been stated concerning the 
advantages of spaced learning and of whole Icammg Thif 
apparent contradiction, he suggests, should wrain us not to 
accept the rules blindly, but lathcr “ to analyse the factors 
m each method, and govern oui selves accoidingly ’’ 
Among the factors involved he mentions and discusses 
the following four 

1 The facLoi of inieteif, confuhnee^ and vibfhle accom- 
^ishnenf — i e , obvious progress This factor is on the 
side of memorising by parts lathei than as a whole When 
the learner is confionted with a long lesson, he may despair 
of ever bemg able to learn it by repeat edly leading it as a 
whole, and consequently may lose interest It is also m 
favour of unspaced as against spaced repetition, especially 
m the case of shorter passages When the learner is making 
progress he prefers to fimsh the task rather than to wait 
for another day “ To have a task that you can accom- 
plish at once, and to attack it with the intention of mastering 

, it at once, is very stimulatmg ” (Woodworth) 

2 The Facto) of Recemy Newly learned acts can easily 
be repeated and facts which have just been observed can 
be easily made use of The factor of iccency counts in 
favour of both part learning and whole learning 
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3. Th^ Factor of MecLning, Ou&iningf and Broad B,dat%on~ 
shtps This IS m favour of whole learning, because the 
learner catches the drift and notices the connections of 
the seveial paits and their positions in what is being learned 
“ Even if the part method is preferred, it is wise,” says Wood- 
worth, “ to begm by a careful study of the whole ” 

4 The Factor of Permanency This is on the side of 
spaced learning Since the neurones benefit by rest, spaced 
learning gives more durable results than unspaced 

Retention. This is the process on which the value of 
memorising depends We all know, by painful experience, 
that it IS very difficult to memorise, but very easy to forget. 
Retention is the process by which ideas or thoughts which 
have entered the mmd are stored there for future use 
Woodworth describes it as a resting state m which learned 
actions remam until aroused by appropnate stimuh It is 
well known that neglect to exercise the mental faculties — 
^ e , to make use of the appropnate stimuli ” — Pleads to 
wastmg of the cortex m the associated areas of the bram, 
and, consequently, to impairment of the mteUect Although 
the degree of retentiveness m each mdividual case depends 
mainly upon the mbom quality of the bram, yet ]ust as the 
power of retention may be lost through lack of exercise, so, 
on the other hand, it may be mcreased by traimng. 

Recall. This is a process of memory by which learned 
reactions can be automatically called back to mmd m 
response to suitable stimuli It is the third stage of the 
sequence — ^memonsmg, retaining, recalhng Recall de- 
pends for the most part on association of ideas At tunes, 
when one is suffering from mental fiitigue or subjected to 
constant mterruptions when engaged m a task which re- 
quires much mental effort, or, when one is suffering from 
emotional stress, such as worry, anxiety, gnef, fear, or self- 
consciousness, it would seem well-nigh impossible to recall 
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anything to memory, while, m other circumstances, thoughts 
by the process of association flood into the mmd like a 
deluge 

Fadwe to recall is due to response being temporarily 
tnhhiedr-^ e , checked This happens, foi example, when 
we are highly self-conscious or when we suffei fiom stage 
fright The particular response which we wush to recall, 
or the particular idea which we decide to associate with 
that which has gone immediately before, is supplanted by 
some other which we neither desire noi design We know 
that there should be another idea in our mmd, so we grope 
for it, we hesitate and “ break down 

As helps in recall, the followmg is a condensed summary 
of suggestions made by Woodwoith Have no doubt as to 
your ability to recall, know your subject well, and in pubhc 
speaking have confidence in youiself avoid worry and self- 
consciousness, and trust to youi ideas to iccall the words 
needed If you aie tiying to lecall names oi anything else 
you know, but have foigotten, diop tlio raattei for a shoit 
time and return to it afiesh Tht mteival of lest puts you 
on the right, tiack, and lecall then becomos possible 

Recogmhon. Eecognition is conceined with peiceptions, 
remembenng with ideas When a perception or group of 
perceptions has the mark of familiarity upon it, we speak of 
recognismg someone or something When it is an idea or 
group of ideas that bears the mark, we speak of remembering 
someone or something ” (Titchener) Eecogmtion is a 
simpler process than recall, “ but any theory that makes 
recognition dependent upon recall,” observes Woodworth, 
“ can scarcely be correct The baby,” he says, “ shows 

signs of recogmsing persons and things before he shows signs 
of recall, and a little later understands words before he 
begins to speak (recall) them ” One theory held is that an 
object is recognised by recallmg its ongmal setting m past 
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experience — e g , an odour “ Now sometunes it does 
happen that an odour which seems familiar, but cannot be 
identified, calls up a past expenence and thus is fully 
recogmsed, but such ‘ indirect recogmtion ’ is not the usual 
thmg,” says Woodworth, “ for direct recognition commonly 
takes place before recall of the past expenence has time to 
occur You see a person and know him at once, though it 
may require some moments before you can recall where 
and when you have seen him before ” 

Memory Trainmg. The most important factors m this 
process are caieful observation of percepts and under- 
standmg of facts connected with them, mterest and atten- 
tion, confidence in one’s abihty to memorise, and firm 
resolution to do so And smce the formation of habits, 
the development of ]udgm^t and self-control, and the 
acquirement of knowledge of all kmds begin m the eaihest 
years of life and gieatly infiuence the recall of what is 
stoied in the memory, it is of the greatest importance, to use 
the words of Harfoid, “ that the best methods of trainmg 
should bo encouraged from the cradle upwards ” So far as 
laboratory experiments are concerned, all that can be said 
about them is that while they may improve the memory 
regarding nonsense and other material used m the tests, 
“ they do not pretend to devfelop any general ‘ power of 
memory,’ and the much advertised systems of memory 
trainmg are no more justified m such a claim What is 
developed in both cases is stall m memorising certam kinds 
of material so as to pass certam forms of memory test” 
(Woodwoith) 

Mnemonics (Gr 9miemomh>8~fnn&m3n, mindful) is the 
name given to various artifices by which the memory is 
assisted more easily to retain and to recall to the mmd 
any fact or number, or a senes of disconnected facts or 
figures Mnemonics are exceedingly useful at times but 
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they do not improve, nor probably do they impair, the 
general power of memory A mnemomc by which the 
colours of the rambow in their order may be remembered 

IS — 

Eichaid Of York Gained Battles In Yarn 

Eed, Orange, Yellow, Green, Blue, Imligo, Violet. 

Eeaders who aie acquainted with foimal logic will recognise 
the mnemonic which is almost mdispensable to the student 
— ^the five Imes of pseudo-Latm which begin Barbara, 
Celarent, Dam, Fenoque, prions — which all the con- 
sonants and vowels easily recall a senes of facts which other- 
wise it would be very difficult to assimilate But the most 
useful mnemonics are those which we create for ourselves 

This heading could not be more adequately concluded 
than by givmg the followmg further quotation “ In framing 
the memory for the significant facts that constitute the m- 
dividual’s knowledge of his business m life, the best rule is 
to systematise and mteiiclatc the facts into a coherent 
whole Thus, a bigger and stiongci stimulus is provided 
foi the recall of any item This, along iMth the pimciples 
of ‘ economy ’ m memorising, is the best suggestion that 
psychology has to make towaids memory improvement” 
(Woodworth) 

The object of remembering things is to enable us to 
recall those thmgs which will be of use to us The power to 
forget useless things is of great value An efficient mmd is 
one which can remember that which is useful and forget 
that which there is no need to remember 

Memory Abnormalities. Four difieient kinds are recog- 
nised by psychologists These are (1) Impe)fect impression 
due to weakness of sensory stimuh (2) Imperfect ietention^ 
as m cases of accident when peisons, aftei recovery from 
concussion, cannot recall what happened immediately before 
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the accident In ceitain instances it may be possible for 
them to lecall some details a few days afterwards (3) Im- 
perfect iep}oducfi07i, as when patients are imable properly 
to recall past expeiiences oi where the memory for certam 
things only may be lost “ Dissociation of ideas,” writes 
Sadler, “ is the explanation of those mterestmg and remark- 
able cases where long periods of time are literally blotted 
out of the mind — at least out of the conscious mmd ” In 
some such cases the memones of past experience can be 
recovered m the hypnotic state (4) Defective memoi y due to 
distuibance of recognition There are four groups of this 
kmd of memory (a) Cases of complete failure of memory 
or of “ nevei having seen ” as Sadler puts it (6) Cases m 
which there is the illusion of havmg already seen places, 
scenery, and so forth, which have not been seen (c) Dw- 
Untion of memoty^ in which fictitious details are mixed up 
with facts connected with past experiences {d) Retioactive 
memory^ which is attachmg to memory what a person may 
have heard about things which happened before he was 
bom, and getting to think that he actually remembers them * 


EEASONING 

Reason is a faculty of the mind by which conclusions are 
drawn, and right, truth, and justice determmed 
Reasoning is the course of argument followed m en- 
deavounng to amve at correct conclusions To do so 
requires careful observation of all facts relating to questions 
involved m doubt, and weighing the evidence m favour of 
or against the arguments adduced In lawsuits, e g , the 
conclusions or findings of the court may be based on what 
IS called circumstantial evidence — % e , evidence which is not 

• Sadler, “ The Blind at Blisohief,’' pp 334-6 
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positive nor direct, but wbich is gatheied mferentially from 
the circumstances of the case Eeasoning involves the 
necessity of having some motive or end m view, and formmg 
ideas as to how best to attain the desired result The 
question as to whether the lowei animals possess the faculty 
of reason has occasioned much discussion, and many persons 
mobne to the view that they do possess it With regard to 
the dog, which is considered to be one of the most mtelligent 
of ammals, Woodworth writes “ There is nothing to in- 
dicate that the animal recalls facts previously observed, or 
sees their bearmg on the problem m hand He works by 
motor exploration instead of mental He does not search 
for ‘ considerations * that may furmsh a clue What the 
human behaviour does show that is most absent from the 
animal is (1) attentive studymg over the problem, sciutinis- 
mg it on various sides in the effort to find a clue , (2) thinking 
' typically with closed eyes oi abstracted gaze m the effort 
to recall somethmg that may beai on the problem, and 
(3) sudden ‘ insights,’ when the present problem is seen m 
the light of past experience It is well known to those 
who have attempted the task that the solution of deduc- 
tions, based on known propositions, when no defimte clue is 
given to their solution, mvolves much greater mental con- 
centration and effort, and keener reasonmg, than origmal 
propositions There are vanous types of reasonmg, of 
which the following have been mentioned by Woodworth 
1 Beasonmg Out the Solution of a Practical FroUem. 
‘‘A problem,” Woodworth writes, “is a situation m which 
we have no ready and successful response. We mxLstJmi 
out what to do. We observe facts which recall previous 
expenences or previously learned lules and prmciples and 
apply them to the problem m hand If our exploration is 
successful we observe a real clue, recall a gmdmg principle 
and find the solution ” 
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2 Rationahsatiou or SeM^ustiflcation. Rationalisation 
IS subjection to reasonable putuyi/ples whicl are the funda- 
mental truths on which other truths are based Self- 
justification simply means that one must be able to give a 
sufficient reason foi one’s conclusion regardmg any question 
at issue It may be considered as a plea to justify one’s 
actions whether they have been performed or are pre- 
meditated, 01 , as Woodworth puts it, “ a reasonable rnotive, 
some acceptable geneial principle that explains our action ” 

3 Explanation, which is an attempt to make clear, by 
giving reasons for their existence, facts which may be 
difficult to understand 

4 Application. This form of reasonmg differs from those 
described above m that, as Woodworth endeavours to ex- 
plam, ‘‘ instead of searching a concrete situation for clues 
and searching your memory for general prmciples, you 
search your memory for particular cases where the general 
law should apply If all animals are cold-blooded, except- 
ing only birds and mammals, then fish and hogs and lizards 
are cold-blooded, and spiders, insects, lobsters, and worms 
havmg drawn these inferences, your understanding of the 
general proposition becomes more complete ” 

5 Doubt, which is uncertamty of mmd or hesitation to 
beheve If assertions are made during an argument or 
debate the tiuth of which is disputed, this form of reasonmg 
IS at once employed and instances quoted from memory to 
show that the statements made are not m keepmg with 
facts This IS illustrated by Woodworth as follows “ You 
say that all politicians are grafters Theodore Roosevelt 
was a politician, therefore, according to you, he must have 
been a grafter But he was not a grafter, and you will 
have to take back that sweeping assertion ” 

6 Verification, which mvolves hypothetical reasonmg— 
an hypothesis bemg a proposition assumed for the sake of 
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argument, or a theory to be proved or disproved by reference 
to facts All propositions coming under this form of reason- 
ing have to be analysed in order to ascertain whether they 
are true or false An interesting illustration, and one which 
explams clearly the meanmg of verification by reasomng, is 
that of the discovery of the circulation of the blood by Harvey 
The Ime of hypothetical reasoning pursued by Harvey was 
as follows “ If the blood is driven by the heart through 
the arteries, and returns to the heart by way of the veins, 
then the flow of blood in any particular artery must be 
away from the heart, and in any vem towards the heart 
Further, there should be little tubes leading from the 
smallest arteries over mto the smallest vems ” (Woodworth) 
These deductions were all verified later when it became 
possible to observe, through a high-powered microscope, the 
mmute capillary bloodvessels 
This chapter would be incomplete without some brief 
reference to two methods within which all acts of reasomng 
are mcluded Like M Jourdam, in Moli^re’s play, who 
was surprised to learn that, without knowing it, he had been 
speakmg prose all his life, many people would be surpnsed 
to learn that all their life their acts of reasomng have been 
either deductive or inductive 
Deductive Reasomng is the application of a general truth 
to a particular case, it is the act of proceedmg from the 
known to the unknown — e g , all liquids which turn blue 
litmus paper red are acids This liquid turns blue litmus 
paper red Therefore this liquid is an acid It should be 
noted m passmg that all acts of reasonmg can be set out 
formally as above m a senes of short propositions (two 
premises and a conclusion), to which in logic the name 
‘‘ syllogism ” IS given Many of our actions and speeches 
are the conclusion of a deductive syllogism in which one or 
more premises may appear to be lackmg, but on further 
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consideration they will always be found to be present, but 
so obvious that we take them for granted — e g , I am going 
out for a walk I glance up at the sky, and then I take 
either my umbrella or my walkmg-stiok On my friend 
Mr X ’s advice I mvest my money, without hesitation, m 
a certain company These and all our other acts of reason - 
mg may be reduced to syllogistic form thus 
Mr X ’s advice is always perfectly sound 
To invest in this company is a piece of Mr. X *s advice 
Therefore, it is perfectly sound. 

Inductive Beasoning. In this we consider a large number 
of particular instances, and from what we observe as common 
to them all we draw a general conclusion covering them all. 
The syllogism will be set out thus 
This, that, and a number of other hqmds all turn blue 
litmus paper red 
This, that, etc , are all acids 
Therefoie all acids turn blue htmus paper red 
Induction, then, is the formation of general laws, but the 
danger is that we shall generalise too hastily, jump to con- 
clusions, like the lady who always treats you as a confirmed 
invaUd because you had tonsihtis nme years ago Induction 
IS a much more difficult and important process than de- 
duction It requires infinitely greater power of observa- 
tion, knowledge, mtuition. The greater part, if not, as some 
philosophers think, the whole of our knowledge is the result 
of the inductive process The aun of modem science being 
the establishment of universals, the name “ mduction ” is 
now frequently apphed to the complete process mcluding 
deduction. Accepting this view, the mduotive process would 
molude — 

1 Observation — ^the consideration of a great number of 
isolated facts — b, very difficult process “ There is not one 
person in a hundred,” says Huxley, “who can describe 
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tlie commonest occurrence ^ith even an approach to 
accuracy ’’ 

2 Hypothesis — an inspired guess at a general law em- 
braemg all the observed facts This hypothesis may, or may 
not, be correct, so there follows 

3 Verification — ^the deductive stage — testing the hypo- 
thesis by applying to it furthei facts If it is found 
not to apply throughout to facts of a like nature, it is 
rejected and anothei hypothesis formed So the process 
oontmues until the hypothesis is established, when it be- 
comes a theory or a law, the difference between a theory and 
a law being that a law states one univeisal relation, while 
a theory is a wider generahsation which may cover many 
laws — e g , the theory of evolution or Einstem’s theory of 
relativity each mclude a wide area of knowledge, within which 
a great number of laws will be foimulated as time goes on 

While we have here alluded but briefly and simply to 
the subject of scientific reasomng m so far as it comes 
withm our province, the subject is much widei and more 
difficult than we have indicated, and the student who desires 
to read further upon the subject should consult textbooks 
on logic. 


INTEREST AND ATTENTION 

Attention may be defined as the application of mental 
energy to a given object or, m other words, the function of 
attention is to single out from consciousness one idea for 
special treatment 

Interest is the force which directs attention or determmes 
the pomt to which it shall be applied As a general rule, the 
greater the interest we take m an object, the greater is the 
attention we give to it. This is so obvious that there is no 
need to give examples But the converse is not true We 
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may give a great amount of attention to an object, but our 
interest in that object is not necessarily correspondingly 
great — e g , a child writmg out Imes as a punishment or learn 
mg tables by heait McDougall sums it up m these words 
“ To have an interest m any object is to be ready to pay 
attention to it Interest is latent attention, and attention 
is interest in action ” The relationship between mterest 
and attention may be illustrated by an example— I am 
driving a car, and as long as the engme is humming normally 
I give it scant attention I hear a sudden rattling noise m 
the machmery Instantly I concentrate attention upon it, 
but if I recognise the sound and know it to be harmless, 
I cease to be mterested and my attention is free for other 
objects But as long as I do not know the cause of the noise 
I am acutely interested m it because I do not know what 
effect it will have upon the car and me What, then, is 
the cause of i^vterest ^ Animals are mterested m anything 
which arouses any of the fundamental instmcts, the mterest 
varying accordmg to circumstances— e g , a plate of food 
mterests a hungiy dog, but when full to satiety the dog will 
only be interested to the extent of snifSng at the food and 
turning away The same rule applies to man, but man 
has power, more or less, to control the instmcts, and 
further, man is a more complex being than the lower animals, 
and is governed not only by the fundamental instmcts, but 
by many other factors, such as, eg , the emotions ot love 
and hatred, sympathy, generosity, and so on, by heredity, 
trainmg, social environment, and by the thought which may 
be promment m his mmd at a particular moment “ The 
one mterest which dominates all others,” says Dumville, 
“ 18 the mterest m ourselves ” This is a provision of nature 
to ensure the preservation and mamtenance of the race. 
There are many events and objects which evoke no mterest, 
and so attract no attention when they are concerned with 
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other people, which would be of absoibmg interest were 
they connected with ouisel ves But oftentimes oui pei sonal 
interest must be subordinated to the intei csts of other in- 
dividuals 01 of the race, and accoiding as a person is or is 
not able to do this, he is public spiiited or generous or, on 
the other hand, self-centred, selfish, and mean. 

Attention and Inattention. Inattention does not mean 
the entire absence of attention It means only that we are, 
at any given moment, ‘‘ not attentive " to some particular 
object We aie always iclatively, while conscious, m a 
condition of attention When another peison wishes to at- 
tract our attention to an object and fails to do so, he may 
accuse us of bemg inattentive, but the truth is that because 
he has failed to arouse our interest, we are givmg our 
attention not to him, but to some other object which at that 
moment mterests us more When the teacher says to the 
child “Pay attention,” the child is probably acutely atten- 
tive to a bag of sweets m his pocket or a game which he is 
going to play when school is over The habit of inattention 
has ample and defimte advantages, and is worth cultivatmg 
To be able to reject at once from the mmd what is not 
worth whle is obviously an economical habit, and releases 
powers for thmgs that really matter 

Three Forms of Attention. The three forms of attention 
are (1) Passive or mvoluntary, (2) active oi voluntary, 
(3) secondary passive 

1 Passive or Involuntary — we attend without any 
effort on our own pait We cannot help giving our atten- 
tion — e g , to a loud noise, a bright light, a violent pam 
When our mterest is thus spontaneously aroused, it requires 
a violent effort of the will — ^and even this may be unsuccess- 
ful — ^to divert our attention from that object It may even 
follow us into our sleepmg hours, and reappear in the form 
of dreams and nightmares In young children and aiumals 
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m their natural state all attention is of this With 

animals (and this apphes also largely to human bemgs) 
passive attention is essential to their existence No wild 
animal would live very long if its attention were not m- 
voluntarily attracted by a strange smell — e g , muT) or other 
foe— or an imusual sight— a g , a trap The unusual calls 
forth passive attention when to the usual we might give no 
attention— e g , normally we give our teeth no thought, 
but if they aie thiobbmgly painful we find it dif&cult to 
attend to anything else 

2 Active o'i VolurUaiy In this form the act of attention 
IS the result of definite and dehberate action on our part 
We attend to an object or a thought by an effort of the will 
Attention is achieved by action within ourselves, and not, as 
in passive attention, by action from without This form 
develops as we pass from infancy— « g , a child is writing 
Imes as a punishment, and while Ihere is little mterest, there 
IS very active attention A man is plastering a wall, he 
finds no pleasure in the task, but he attends actively to it 
This IS an example which is of general apphcation There 
arc many people who are engaged m occupations which are 
exceedmgly arduous or repulsive, or for some other reason 
distasteful, yet they find mterest m the work and give active 
attention to it, not because of the pleasure the work itself 
gives them, but because it is the means whereby they earn 
a livelihood, and so procure subsistence for themselves and 
their families The reason for performing an action, be it 
pleasure or money, or safety or excitement, or any other 
thing, IS called the motive or incentwe 

3 Secondary Passive AtteTUum Oftentimes we begm a 
task not because we wish, but because we know we ought 
to do so, and we give to it our active attention But as the 
task proceeds we may find that our motive has changed and 
we are t-.silrmg pleasure m the task, so that the attention 
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which before was active is now spontaneous This form of 
attention is known as secondary passive attention It 
differs from passive attention in that the latter is instmctive, 
while the former has evolved from a previous state of active 
attention — eg, a man begins to study for exammation 
purposes Up to a point his attention is active, but he 
becomes so absorbed m the subject that he contmues to 
study it even when the examination is past — ? e , active 
attention has become secondary passive attention 

Conditions on which Attention Depends. There are some 
thmgs which arouse our mterest and so attract our attention 
more easily and moie quickly than others This fact is 
made use of in countless ways in everyday life, in adver- 
tismg, m journalism (headlines), in teaching, and in pubhc 
speaking, and in many other ways A number of rules 
may be laid down 

1 Intense stimuli arouse attention moic easily than 
less intense — eg, a loud noise, acute pain, a blight 
flash 

2 Laige objects attiact attention sooner than small 
objects — e g , a tall man in a crowd, a splasli of colour on 
a wall attracts attention when a spot of the same colour 
would be unnoticed 

3 Attention depends on duration of stimulus — one tap 
at my study door may fail to withdraw my attention from 
my work, but contmuous tappmg, however quiet, will 
sooner or later force itself upon my notice But if the 
stimulus be too long contmued, it ceases to attract atten- 
tion, passengers on board ship ‘‘become accustomed” 
to the noise of the engmes, people livmg in a street along 
which the trams run become so used to the noise that they 
are, for a time, unable to sleep when they move to a house 
past which trams do not run 

4 A movmg object attracts attention more readily than 
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a stationary object — e g , a rabbit may be invisible while jfb 
IS still, but attracts attention immediately it moves 
Duration of Attention. Attention may be eitter diffused 
(or distributed) or concentrated When I he on my back 
on a hot day and let my eye wander over the landscape while 
I muse upon things m general, my attention is diffused 
But when I see a bird in a tree, and stram my eyes to dis- 
cover what kind of bird it is, then my attention becomes 
more concentrated Concentration is the dehberate ex- 
clusion from the mmd of any other mterest save that to 
which we desire to attend. The more attention is concen- 
trated, the shorter the space of time we can give attention 
to an object “ The longest stretch of attention recorded,’* 
says Titchener, “ is a stretch of twenty-four seconds, and the 
average length of attention is no more than five or six 
seconds ” After this time we may think we are concen- 
trating our attention upon the object — e g , upon the bird 
m the tiee — but in reality our attention is wandering to 
sunoundmg olijects and thus is diffused We can give 
diffused attention for indefinite periods of time m reading 
a book 01 lookmg at a pamtmg or picture, for example, 
because our attention proceeds from one object to another 
in a senes of rapidly successive leaps Concentration does 
not necessarily imply any degree of mtensity of attention 
We may concentrate more or less idly, or more or less 
mtensely, accoidmg to the motive or mcentive 
Distnbution of Attention. It is sometimes said that it 
IS possible to give attention to only one object at the same 
time This, as a general rule, is true Try, for example, 
the familiar experiment of drawing circles with one hand 
and vertical Imes simultaneously with the other But 
when we become so accustomed to certam actions, or so 
familiar with certam subjects that we give them secondary 
passive attention, then we may give attention to several 
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things at the same time— , after a certain amoimt of 
practice it becomes more and more easy to draw circles 
Imes simultaneously Or, again, a mother can kmt and 
read and rock the cradle and listen for her husband’s foot- 
step all at the same time But these are all habitual 
actions Where actions are not habitual, we may seem 
to be attending to more than one at the same moment, but 
really our attention is flittmg from one to the other alter- 
nately A man, e g , may thmk that he is wiitmg and 
smolmg at the same time, but the frequency with which he 
stops to rebght his pipe shows that he is smoking only 
when he thinks about it The number of ob] ects which may 
be held m the attention at the same moment is not defimtely 
settled, but is probably not more than four or five The 
student may verify this for himself by a few simple expen- 
ments. 

1 Arrange four miscellaneous articles on a tray and cover 
them with a cloth Eemove the cloth so that the spectators 
may see them for a moment (do not give them time to leam 
the articles), and let them write down the articles to which 
they have been able to give attention Repeat the expen- 
ment with five and six up to ten, with different articles each 
time It will probably be found that the average will not 
mcrease beyond five 

2 Make a number of dots arbitranly on paper thus ;ss 
and show them to someone for a moment He will prob* 
ably be unable to grasp more than four or five But arrange 
the dots m order thus ■■■ and he will be able to grasp 
a much greater number The pips upon a playmg card 
and the dots on a dommo are arranged m a defimte order, 
with which use has made us so familiar that we can see them 
all m a glance without the necessity of coimtmg them 

3 Only four or five letters laid out haphazard can be 
attended to m a single fiash, but four or five words can 
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1)6 ditt)61ld.6(i to in tll6 SdiinO Sp8«C6 of t ny\ o -p g ^ aj0 
letteis laid out haphazard 

A6BLNE AARSDM 
and heie are the same letters arranged mto words 
BENGAL MADRAS 

This proves that we read, not by letters, but by general 
impressions, and accounts for the fact that nusprmts are so 
frequently oveilooked 

The Physical Condition o! Attention. “ Attention,” says 
Titchenei, “is a psycho-physical phenomenon e , the 
body and the mmd co-operate m producmg a condition of 
attention We are all familiar with the fact that the face 
and the body take up a position of stram when we are trying 
hard to hear oi to see or to understand This raises a wide 
question, which may be more appropriately considered m 
the chapter which follows 


THE DEVELOPMENT OP INTEREST 

The Conditions on which Interest Depends. Watch a 
numboi of people opening their daily newspaper m the 
mornmg, and you will observe that they do not all open it 
at the same page If you question them, they will reply, 
“ Oh, yes, I always lead that page first ” A woman will 
read fiist the fashion page or social engagements, but a man 
will turn first to the sports page, or the political news, or 
the financial column. There are some things m the papers 
which we never read because “they do not mterest us.” 
The fact is, we are all mterested m some things, but not 
all m the same things, and there are many subjects m which 
other people may be keenly mterested winch do not awaken 
the slightest response m us The editor of the Medical 



322 PSYCHOLOGY 

R&mew does not expect lus papei to ciiculate ^\ldely among 
farmers, and there are probably veiy few women who are 
regular readeis of the Metal Tiade^i' Adteitiset What is it, 
then, which detemunes the thmgs m which 'nc aio oi are 
not mterested ^ 

Apperception Masses* The ideas which wo have con- 
sciously m our min d at any given moment aie voiy limited 
m number, the leason bemg that, as w'c have already seen, 
few people can give attention to more than one idea at one 
moment, so that the ideas m oui conscious mind are those 
only which are relevant to the occupation m hand But 
m addition to these there is a vast wealth of ideas piesent, 
subconsciously, m our mmd, waiting in leadmess to be 
called by an appropriate stimulus from the subconscious 
mto the conscious mmd We may think of this total 
wealth of ideas as bemg arranged m our minds in a series 
of groups or masses The name given to these groups or 
masses is ajype^cepttoii masbCb A spoitsman, foi example, 
has an apperception mass consistmg of all his ideas about 
horses and dogs and rifles and ti«icking and n<ituic loro 
and the like, a book collector has an appeiccption mass 
consistmg of all his knowledge about fiisl editions, jnmtmg, 
bmding, and so on Our intciests m life aie determmod 
by our apperception masses We have defined apper- 
ception as the conscious perception of a sensory impiession — 
1 6 , it IS the process by which new knowledge is absorbed 
and oombmed wnth knowledge already in our mind But 
if there is no old knowledge with which the new idea can be 
linked up, there is no response m oui mmd to the new idea, 
and we are not mterested If a stranger approaches you 
and says “My name is Jones,” you are probably not 
mterested If he goes on to say “ I knew your brother m 
India,” your mterest is at once aroused, because you have 
linked up Jones with the apperception mass which is con- 
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cemed with, your family relatiouslups A man whose mveat- 
ments are m a precanous condition will, when his news- 
paper arrives, turn feverishly, not to the cricket scores, but 
to the Stock Exchange news, because he desires certam 
knowledge which will link up readily with his predominant 
apperception mass Further, the greater the compleiaty 
and the variety withm unity of an apperception mass, the 
greater becomes the degree of mterest and the longer be- 
comes the time durmg which an object can hold our atten- 
tion, because our mmd can pass m succession from one 
aspect of the idea to another Of two men m a picture 
gallery, one looks at each picture, but passes rapidly from 
one to the other, because he “ knows what he likes,” but 
knows little else about art The other man will stand for 
a long time before each picture He places it m its period, 
he compares it mentally with the work of contemporary and 
of modem pamters, he considers the colouring, the tech- 
mque, the composition. We are now m a position to 
understand why some people are mteresting ” and others 
“ dull.” Some people who to me are extremely mterestmg 
may by otheis be considered very dull, and vtce versa 
Speaking particularly from a personal pomt of view, people 
are mterestmg or dull according to whether their apper- 
ception masses do or do not conespond to mme An 
elderly numismatist is always talking about his own subject, 
and I consider him a very dull person, because I have no 
knowledge of coins to which I can link his conversation. 
But watch him talking to a brother nunusmatist, and it 
becomes evident that they find each other exceedingly 
mterestmg people More generally speaking, an mterestmg 
person is he or she who has a wide variety of mterests, and 
who IS famihar with an extensive range of thought and 
idea This is a pomt of great unportance to all who are 
concerned with the science of education Life consists not 
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m eating and di inking and sleeping, foi the lowci animals 
do this in common with man, but m the nimiliei and 
vaiiety ot oui pomts of contact — ^that is, in the mcioase 
m quantity and quality of oui appeiception masses The 
old idea of education was that its aim was the amassmg of 
knowledge for its own sake, the novt idea is that the aim 
of education is the creation of interests Inteiest is no 
longer regarded merely as a means to an end, but as an 
end in itself This change has eftected a revolution in 
methods of teaching We do not now, by vaiious devices, 
seek to mterest the childien m older that they may be 
mduced to acquue a stoie of knowledge, we increase their 
knowledge m older that we may inciease their range of 
interests Inteiest, which was formerly a tool to obtam an 
educational result, has now become itself the desued result 
This change has come about largely through the teaching 
of Johann Friedrich Heibait (1776-1 841), a German 
educatiomst, who taught that the ideal to be aimed at in 
education was to produce a person equipped with many 
interests, “one who fords nothing in the world alien to 
him ” The same truth has been expressed in other words 
“An educated man is one who knows something of cvery- 
Ihmg and eveiythmg of something " 

Interest and Secondary Passive Attention. In the last 
chapter the three forms of attention were considered, and 
we saw that secondary passive attention is that which 
evolves from a previous state of active attention The 
effort mvolved m active attention is, like all other effort, 
fatiguing It IS obviously an advantage when the attention 
is effortless, as it mcreasmgly becomes when we are so 
interested m a subject that we can give to it the secondary 
passive form of attention “ Secondary passive attention,” 
says Titchener, “ is the chief condition of human progress 
The more a piece of w^ork is reduced to a matter of 
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course, the more power has the nuiid to advance to further 
work This becomes natural and easy m its turn, gives 
place to new work, and so on Active attention thus 
appears as a stage of waste, a stage to be got nd of At 
the same time, it is a stage which must be passed through, 
and passed through agam and agam, if knowledge is to 
glow and character to be rightly moulded The child who 
did not pass through it would remam at the level of the 
animals Active attention is the battle which must be 

won by those who mean to master their surroundings and 
rise to man’s full height above the ammal world ” This 
can be achieved by forming powerful apperception masses 
in the mmd of a child, and so mcreasmg his mterest m life 
that there may be a large number of Imka to mute the new 
with the old The contrary process may also take place 
Certain apperception masses may remam so long unused 
and undisturbed m the subconscious mmd that they become 
atrophied through lack of exercise, and one’s interests are 
thereby dimmished to the impoverishment of life. There is 
a passage in Charles Darwm’s Autobiography which has a 
bcarmg on this pomt After speaking of the great pleasure 
and delight which up to the age of thirty he found m poetry, 
music, and pictures, he proceeds “ But now for many years 
I cannot endure to read a Ime of poetry I have tned lately 
to read Shakespeare, and found it so intolerably dull that 
it nauseated me, I have also almost lost my taste for 
pictures and music If I had my life agam I would 
have made {s%c) a rule to read some poetry and listen to some 
music at least once every week, for perhaps the parts of 
my bram now atrophied would have been {sic) thus kept alive 
through use The loss of these tastes is a loss of happmess, 
and may possibly be mjunous to the mtellect, and more 
probably to the moral character by enfeebling the emotional 
part of our nature ” 
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Maimer is as Essential as Matter m the Creation of Interest. 

Books on the same subject vaiy in mteiest accordmg to the 
manner m which the books are wnttcn, a profound scholar 
may fail as a teacher because he is a dull lecturei , a good 
play often fails because, when produced, it is badly acted 
This IS a matter of deep concern to the teacher, the preacher, 
and all who in any wav have to influence oi instruct others. 
The only instrument by which we can express thought and 
emotion is the body, and the study of the production of the 
voice, the expiession of the face, the movement of the body 
m gesture, should be regaided as essential by all who are 
called upon from time to time to aiouse the interest of an 
audience 

Interest and Bodily Attitude. Sometimes when a person 
begins to take interest in somethmg which is happemng 
around him, not because he ought, but- because he desires to 
do so, we say that “ ho is sittmg up and taking notice ” 
Those who use this idiom are often unconscious of the fact 
that they aie expiessmg a profound psychological truth 
At the end of the last chaptoi wo quoted Titchencr s romaik 
that “ attention is a psycho-physical ])hcnomenon — t e , 
the body and the mind co-operate in producing a con- 
dition of attention There are three bodily changes which 
usually accompany attention, and the gieater the interest 
with which we attend, the more marked as a rule are the 
bodily changes Listen intently to a particular noise in the 
street outside, and two, at any rate, of the followmg three 
bodily changes will become manifest 

1 Respiiatoiy The breathmg is checked, or it ceases 
altogether (Note the fanuliar phiase “breathless atten- 
tion ”) 

2 Motoi The muscles are braced up, the body is tense, 
and the head held hrmly in a certam position, straight- 
forward if the object is a sight, sideways if it is a sound 
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3 Vabomoim The heart beats more strongly and 
quickly, and there is a quickening of the flow of the blood 
in the bloodvessels 

When we are mterested m any subject we assume, uncon- 
sciously, a certam bodily attitude Conversely, by placmg 
ouiselves consciously in an appropriate bodily attitude, we 
become as a rule more readily interesied m a subject 
Fuither, we cannot expect to arouse the mterest of a class 
of children, or command the attention of an audience if 
they are permitted to retam an mappropnate bodily atti- 
tude For example, we cannot do acute mental work whilst 
reclmmg lazily m an armchair, if we seek to reprimand or 
exhort with oui elbows resting on the arms of our chair, 
and with the hands hanging downward from the wnst, our 
repiimand or exhortation will be very ineffectual, but if we 
say the same words with the hands braced up and palms 
upwaid, our woids become at once more effective Dr 
Thiing, a famous English headmaster, once said that if 
you peimit a boy to maintam an inattentive attitude 
nothing will make him attentive 
The Aim of the Development of Interest We have 
seen that, according to the philosophy of Herbert, the aim 
of education is the development of a great variety of mterests 
by the creation of apperception masses. But Herbart goes 
further, as indeed we all must, if our educational ideas are 
to be of practical value Interests are of little worth so 
long as they remam only mterests The value of our 
mterests can only be judged by our outward expression of 
them Our aim, therefore, must go beyond the mere 
development of mterests and lead on to their expression, 
so that children may, m due course, take their nghtful 
place in the family, the society, the nation Only m so far 
as mterests are expressed m service does a man justify his 
existence and fulfil his function in the world 
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THE WILL 

Psychology is not yet, and probably nevei will become, 
one of the exact sciences, foi it is not «it all likely that 
mstmets, emotions, mterest, appeiception masses, and the 
like will ever be capable of exact measuicmcnt There will 
always be within this science a wide range of diveiso opinion 
and point of view Nowhere is this divoigence moie 
marked than in the wiitmgs of psvchologists on the subject 
of this present chapter, foi of all the branches of the science 
of psychology, that which is concerned with the psychology 
of the will IS the most obscuie There is no generally agreed 
and lecognised defimtion of wnll, and the varying definitions 
lead to varymg tieatment of the subject 

Will and Volition, Some psychologists use these terms 
as though they wore stiictl> synonymous, but the distinc- 
tion between them inav be seen by considenng two defini- 
tions of “ will ’’ 

1 Will IS that pait of the meiit<il juocess winch is con- 
cerned with the choosing ot one ot a iunnl)ci of possilile 
actions 

2 Will IS the conscious direction of activities tow aids the 
attainment of a desired object 

In the first of these definitions, will is thought of as 
static — ^the act of choosing, in the second, will is dynamic — 
will IS “ a direction of activities ” But the term vohtion 
might be kept for this direction of activities In other 
words, then, will is the power, and vohtion is the power in 
active employment, the exercise of the will results m a great 
number of acts of volition These acts of vohtion mclude 
not only physical acts, but also mental — e g , the will to 
beheve, to be cheerful, to be hopeful They may also in- 
clude the “act of doing nothmg ” When a board of 
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directois jesolve that “no action be taken,” or when we 
bask m the sunshine “ doing nothing,” they and we are 
making a very definite act of the will “ To do nothing ” 
may be a very deliberate choice of “ one of a number of 
possiblo actions 

* Attention and will ” are also sometimes nsed as 
synonymous terms, on the ground that a choice of action 
can only be made by givmg attention to each of the possi- 
bilities in turn On the other hand, it is argued that will is 
the dominfint factor, and the first m pomt of time, because 
it requires an act of will to bring attention to bear upon 
the possible choices, so that attention is regarded as a form 
of volition MoDougall calls attention to “ the fundamental 
act of the will ” 

The Place of the Will m Human Personahty. In speakmg 
of the will in everyday life, people often fall mto the error, 
almost of hypostatisation, of speaking of the will as though 
it possessed a separate mdependent existence, as though it 
were the controller of all the other faculties, as though it 
were not I who speak, or think, or do, but the will which 
diiects me as to what I shall say, or think, or do Sir John 
Adams illustrates this popular idea by the suggestion of 
the psyche as a court of justice in which the will presides 
as the judge, and the motives appear one by one and, uigmg 
their claims, plead for a decision m their favour agamst 
contending motives But this, as Adams pomts out, is 
qmte an eironeous idea The will is not a kmd of mtemal 
spirit which makes up our mind for us and tells us what 
to do We say, “ Shall I do this or that and our will does 
not control us, but we control the will There is no will as a 
separate entity any more than imagmation or memory 
may be regarded as separate entities “Will is not a 
faculty distmct from the rest of our personahty Will is 
character in action (MoDougall) “ Will is only the name 
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of the psyche m its conative aspect, as it may be named the 
mind when we deal with it m its cogmtive aspect ” (Adams) 

Motives and their Influence on Vohtion. Motives are not 
forces seekmg to impose themselves upon the will, as in our 
illustration above They are the callmg up in our minds 
of the advantages and disadvantages of the possible hues 
of conduct We speak of strong or weak motives, but no 
motive IS strong or weak per se It is only stiong or weak 
as it IS thought upon in the light of the totality of a situa- 
tion, it derives its strength or weakness from the probable 
results of a possible course of action For example, I have 
promised to go and spend the evemng with the Eobmsons, 
faends at the other end of the town, and I am undecided as 
to what to do The motives for not gomg are to obtain 
pleasure by sittmg by the fireside readmg, to avoid the 
displeasure of gomg out m the ram and of suflermg from the 
cold I may catch , to avoid the displeasure of becoming more 
closely acquamted with people I do not really want to 
know The motives for gomg are to give the Robmsons 
a oertam amount of pleasure, to prevent the uneasiness of 
conscience which will assuredly be mme if I bieak my 
promise No one of these motives is, per se, weaker or 
stronger than another It is I myself who, m the light of 
my knowledge of a complex situation, decide the strength 
or weakness of each motive It will be noticed that the 
strength or weakness of a motive is always expressed m 
terms of the pam or pleasure which will most probably result 
from the action prompted by that motive A motive is 
always a desire or an instmct 

D^berahon is the state of nund while the motives are 
being considered and weighed one against the other In 
more homely language it is ]ust “ thinking the matter over ” 
Dehberation, m some measure, is necessary when there is a 
complexity of unequal motives, or when there is an even 
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balance of motive^ and none is pressmgly urgent It is 
gcnoi.illv agreed that dclibeiate action as a rule is safest, 
that \\o should ' look before we leap,” that we should not 
“ jump to conclusions ’ The people who jump — or appear 
io jump— hastily to conclubions do so either because they 
possess the quality of intuition or lack the quality of caution 
Infuiitoit is the powei of aniving in a flash at a conclusion 
^hich others can onl} reach by a process of dehberation 
It IS a qu.ilit} t<) 1)0 desired, if only it is remembered that a 
person can be intuitively wiong as well as mtuitively nght 
Caution (^^hlch is derived from the Latm cantio, I take 
heed) is the realisation of the danger of hasty decision It 
IS a quality of which some people possess too much, others 
too little It must not be confused with hesitation or with 
procrastination AVhen we hesrtate, we are reluctant to 
make up our nrrnd, we Art from one motive to another with- 
out extracting the full possibilities from any, we return to 
the consideration of motives which we have already dis- 
carded ' lie who hesitates is lost,” runs the proverb, for 
the opportunity to act may be lost while he is makmg up 
his mind Jhit procrasimation (Latm cftastmus, relating to 
tomoirow ) means Hut, bavmg weighed the motives and come 
to decision, we shrink fiom puttmg the decision mto 
effect, we put off till tomorrow what we might just as well 
do today There arc occasions when most of us find that 
we arc unable to make up our nnnds— 6^, one man can 
never decide which way to vote at a meeting until it becomes 
obvious which side is in the majonty, or a woman wishmg 
to buy a hat may look at forty hats, and then be unable to 
make a choice of one of them But sometimes we find 
people in w’^hom the inability to make an act of will has 
become a permanent condition, m which the will seems to 
have become completely paralysed This is a mental 
disease w^hich is knowm as abvka. 
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Will and Character. Actions may be classified as (a) in- 
voluntary (or mstmctive), (b) voluntaiy (oi puipo&ive) 
Instinctive actions do not come within the limits of the 
subject of this chapter, for they are the lesult of leflex 
responses to physical stimuli, applied to the various sense 
organs “ Spontaneous reflex and mstmctive actions, even 
when accompanied by a mental element — sensation oi 
feehng — can be traced solely to certain organic conditions, 
and do not proceed from a mental initiative ' (Woodwoith) 
— ^that IS, they do not begm in the mmd But purposive ox 
voluntary acts are the outcome of a mental piocess issuing 
in an act of the will The development of habits, of self- 
control, m a word, of character, proceeds, pm i passu, with 
the development and control of the will As Woodworth 
expresses it “ Every decision made, eveiy conflict resolved, 
IS a step m the further organisation of the individual It 
may be a step in a good or a bad diioction, but it is a step 
m organismg the individual reaction tendencies mto what 
we call his character ” “ A man’s chaiactei,” it has been 
said, “ IS nothmg more nor less than his will in action " 

Potential and Fmal Choice. Potential choice is that which 
would result, if no other motives entered, fioni a man's 
character, temperament, personal likes and dislikes, etc 
But only rarely do we find people actmg fiom motives 
which are entirely personal and mteinal There are other 
motives which should be considered — motives external to 
ourselves — e g , family, social, humamtanan consideiations, 
and so on F%ml choice is that which results when all 
motives, mtemal and external, have been considered 
Theie are some people m whom the margm between potential 
and final choice is very wide, there are others in whom the 
margin is more or less narrow until, m some, potential and 
final choice equate It is largely a question of personal 
character The man who makes up his mmd and sticks 
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to it liciiorully called cX main of strong will. But wlion 
a mail s mind., throiigli fear or selfishness, is impervious to 
appeals of i-eason, or sympathy, or to difiering opinions and 
])(,)iiits of \’ie\v, it is a sign not of his strength of will, hut of 
its weakness. Be would be more truly described not as 
strong willed, but as stubborn. The man who is really 
strong willed is he who is quite willing to alter his choice 
of action wlnni adequate reason is shown to him. As steel 
is stronger than iron because of its power of bending when 
need be, so a man of flexible will is a stronger-willed man 
than he whose will is rigid. 

The Freedom of the Will. Although the question of the 
I reedoni of the will is essentially a matter for the philosopher 
rather than the psychologist, yet a chapter on the will would 
be incomplete without some reference to it. The subject 
has been discussed by philosophers since the dawn of history^ 
and the discussion has been nebulous because there has been 
no gencu’al agreement upon the limits of the subject or upon 
a definition (,d the terms. 

Tlui (pu‘stiou to l.>e settled is that of determinism against 
th(j freedom of the will. The determinist position is that 
the law of causality ('be., every event, everything which 
conurs to puss, must have a cause) is of universal application; 
that our cluiracter and our acts are controlled by forces 
which work as uniformly as those which determine the 
motions of the heavenly bodies or the growth of plants. 
Our will, the determinist holds, is as determined as anything 
in the inorganic world. As there are many events which 
happen in the universe which we have not yet sufficient 
knowledge to explain, but which we yet believe to be the efiect 
of the working of natural law which is yet unrevealed, so 
we have not yet sufficient knowledge of the manifold factors 
which determine our will, but there can be no doubt that 
there is no event in the mental and spiritual life which does 
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not obey immutable laws Those who, on the other hand, 
accept the doctrme of the freedom of the will, insist that 
the will IS free to make a conscious choice when there is the 
possibihty of a number of courses of action But freedom 
must not be understood to mean that unhampered and 
unlimited freedom which is not truly freedom, but which 
would result in general chaos They assert that the will is 
free withm certam freely accepted limits If a man will- 
ingly accepts the hroits imposed by conscience, by law, by 
social convention, and so on, his will is essentially no less 
free than that of a man who chooses to disregard these 
limits So, it IS asserted, human decisions really are as 
free as we feel that they are, they are real determmants 
which have themselves the power to begm a new sequence 
of cause and effect, we are nght m behevmg that when we 
have done thu we might have done that had we so willed, 
the sense of responsibihty which we feel for our own actions 
18 not a delusion, neither is that sense of power which we 
all feel — ^the sense of our abihty to mould events, and so to 
be, to a certam extent, ‘‘ the master of our fate ” 

It IS obviously impossible, withm our brief limits, to discuss 
at any length the pros and cons of the determmist or the free- 
will doctrme The strength of the determmist argument 
was greatly mcreased by the scientific discovenes of the last 
two centuries The conception of natural laws mvanable 
m their operation was found to be apparently trustworthy 
withm limited regions of nature From the consequent 
generalisation that the umverse could be explamed m terms 
of mvanable sequence man was not excluded 
The determmist doctrme depends upon the law of 
causahty If the law goes, the doctrme goes with it As 
far as Western philosophy is concerned, the question be- 
tween free will and determimsm is no longer an open one, 
but has become of merely acadenuc mterest A catena of 
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quotations fiom tlie wiitmgs of modem philosophers might 
be given, but one will suffice Even when this chapter was 
written (November, 1930), Sir Arthur Eddington, Professor 
of Astronomy m the Umversity of Cambridge, broadcast 
a lectuie in which he used these words “ Another striking 
change of scientific views is m regard to determinism 
Until recently this was almost umversally accepted as the 
teaching of science — ^at least, m regard to the material 
universe But today physical science is built on a 

foundation which knows nothmg of this supposed deter- 
minism So far as we have gone m our probing of the 
universe, we cannot find a particle of evidence m favour of 
deteimmism There is no longer any need to doubt 

our intuition of free will Our mmds are not merely register- 
ing a predetermined sequence of thoughts and decisions 
Our purpose, our vohtions, are genume, and ours is the 
responsibility for what ensues feom them. For we are 
scarcely likely to accept a theory which would make the 
human spirit more mechanistic than the physical umverse ” 
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Collodion, 79 

Colour blindness, 266 

Conation, 276 

Concept and percept, 265 


Conduction of heat, 133 
Conjunctiva, 104 
Conjunctivitis, 106 
Constipation, 39, 47 

alcohol, drugs, and, 48, 49, 
54, 66 

Construction, instmct of, 276 
Consumption, diagram of bacil- 
lus of, 194 See Tuberoulosis 
Contagious diseases, 181 
Cooki^ of food and its effect, 
41-6 

time needed, 45 
Cornea, 104 
Corpus callosum, 236 
Corpuscles, blood, 40, 67-8 
diagram of, 68 

Cortex of the bram, 238, 261, 262 
Cranial bones, 6-8 
Cranial nerves, 239 
Cranium, 6-8 
Creosote 209 
Crystalline lens, 104 
Cultivation of trenohmg grounds, 
162-3 

Curiosity, 273, 281 
Cuticle, 60 


Dal 17, 33, 42, 173 
Deaf-mutes, 264 
DeaineBS, 110, 111 118, 264 
Death -1 ate in India and Great 


Bntam, 142 

Deductive reasomng, 312-3 
Deep wells, nater supply from, 
154 

Deficiency diseases, 22, 23 
Delhi boil, 206 
Dendrites, 243 
Doadrons, 243 
Deodorants, 208, 213 
Dermis, 60 

Desks and benches, proper con- 
struction of, 88-90 
Determimsm, 333 5 
Diabetes, 32 


Diaphragm, 31, 80 
Diarrhoea, 46, 54, 64, 97, 127-8, 
147, 182 200, 204 
Diastole, 73 
Diet, 33 8 
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Diet, age and, 34-5 
olimateand 38 
occupation and, 33 
for schoolboys, 35-8 
in sickness, 34 38 
Diffusion of gases, 99 
Digestion and nutrition, 17 32 
classes of foodstuffs, 17-24 
organs and processes of, 24- 
32, 38 

Digestive ailments, mmoi, treat- 
ment of, 45-7 
Digestive system, 24-32 

effects of alcohol, drugs, 
etc , on, 48-59 
functional disorders of, 
39, 66 

organic diseases of, 39-40 
Dill-water, 66 

Diphtheiia, 97, 147, 181, 182, 
183 184 185 

Diseases, infectious, causation, 
prevention, and arrest of, 
40, 41 43 177-213 
bacteria of, 178-81, 184 
contagious, 181 
disinfection attei, 208-13 
fumigation aftei 200-1 1 
immunity fiom 184-6 
isolation in, 207 
notification of, 142, 207 
segregatK’n in 207 
spread of, conditions favoui- 
able to 183-4, 187-8 104- 
5, 198-9 

transmission of, 181-3, 187- 
91, 197-9, 206, 206 
Disinfectants, 208-11, 212-13 
Disinfection, 196, 208-13 
by fumigation, 209-11 
by heat, 211 2 

Distillation of water, 156, 165 
Dog bites treatment of, 131 
Doubt, 311 

Drainage and sewage disposal, 
143, 145, 146-53, 190 
Drinking and digestion, 45 
Drugs, alcohol, etc their effect 
on digestive system, 48 59, 284 
Drum membrane of ear, 108-9, 
110, 111, 118 


Duodenum, 29 30 
Dura mater, 237, 240 
Dust, germs m, 07 105 199 
Dysentery, cause .xnd pre\ention 
of, 40, 97, 138, 182, 183 199 
200 

Dyspepsia, and tioatmcnt of its 
various forms 45-7 

Ear, 108-18 256-7 

diagram of cochlea, 117 
diagram of internal struc- 
ture 109 
diseases ot 118 
foreign bodies in removal of, 
128-9 

hygiene of, 118 
internal, 112-8 257 
middle structures of, 13, 
110-12 257 

» senseoihoaimg 256 8 
Early marnage and maternal 
mortality 219-20 
Education and hygiene in India, 
220-33 

Education and hygienic welfare 
of school childien 227-8 
Eggs as food, 17 22 
Elastic tissue of the skin, 61 
Emetine, 200 
Emotions prjm.iiv 272 
Endolymph, 112, 113, 114, 116 
267 

Enteric fever cause and pre- 
vention of, 97, 127 145, 163 
161, 167-8, 175, 182 183 184 
185, 198-9 

Epidemics causes of 97, 143, 
144, 163 161, 176 182, 183 
187-9 192 193 197-8, 199-200 
Epidermis, 60 
Epiglottis, 85 
Epilepsy, 126-7 

Errors of perception, 266. 267-9 
Eustachian tube, 110, 111, 120 
Evaporation of sweat, 133 
Excretory organs, 40, 60-1, 64-6 
diseases of, 40, 65, 66 
Excretory system, 60-6 
Exercise, 47, 66, 134-7 
forms of, 134-5, 137 
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Exeici&e, lules ns to, 135-7 
E\pectoiali(^n and the trans- 
mi'ssion ol disease 1 94-b 
E\pued air, impurities in, 96-8 
Explanation 311 
Exploiation or curiosity 273 281 
Eye strucluie and hjLiene of, 
103 8, 254-6 

diaf^iam of ^eitical «cttion 
of, 105 

diseases of 106 182 266 , 

251) 288-0 

foreign bodies in the, 128 
sense of vision, 254-6 

Painting, 97, 12G 
Palmaceous foods, 173 
Pats as food 17, 18, 33, 36, 37 
69, 173 

Pear, 273, 278 284 
Perments, 28 31 
Pevor, malaiial cause and pre- 
vention of, 139, 187-92 
Pibiin, 68 
Pightmg 281 2 
Pilters, 167-71 

diagram shu%ving Indian fil- 
tci, 168 

ho'\> to ( lean candles of 171 
Filtration of sewage, 160 

of watti, 156, 167, 167-71 
Pits, 127 

Flatulent distension 46, 66 
Pleas, disc ISO tiansmitted by, 
182, 197, 198, 190, 204 
Flesh food 34, 38, 43, 173, 174, 
176 

Plies and transmission of disease, 
176, 177, 182-3, 195, 197, 200 
Plight instmct of , 273 
Pood, 17-24, 178-7 

adulteration of, 142, 143, 
177 

age and, 34 
classes of, 17-24 
chmate and, 38 
cookmg of, and its effects, 
41-6 

fannaceous, 173 
flavoui of, 260 
needs of the body, 33-8 


Pood, preservation of, 176-7 
for schoolboys, 36-8 
in sickness, 34, 38 
vitamins in, 21 4 
Pood pipe, or oesophagus, 24, 26, 


Pood poisonmg, 46, 174, 176 
Food supply, 173-7 
Pood-stufis, classeB of, 17-24, 
173-7 


Forearm, 11 

Foreign bodies in the eye, ear, 
nose, and throat 128-9 
Poimalin as a disinfectant, 191, 
209,210-11,220 

Fresh air importance of, 96, 97- 
8, 99, 102 3 

Proebel and Xmdergarten, 290-2 
Fruits as food, 19, 20, 23. 174, 175 
Fumigation, 191, 209-11 
Fungi as food, 174 


Ganglia, 240. 242-3, 246-6 - 
Gardemng, 137, 216 
Gardens, value of, 214-6 
Gastric juice, 28, 60, 67, 67, 235 
Geims, 41, 43, 97, 161, 172-3, 
178 

countmg number of, m 
water, 172-3 
Gmger, 56, 66 

Glands, lachrymatory, 6, 106 
lymphatic, 74-6 
diagrams, 76 
oil, 61 
sahvary, 26 
sweat, 61 
Glomeruli, 64 
Glottis, 84, 86 
Glycogen, 32 
Grape sugar, 18, 26 
Greganous instmct, 274 
Gullet, 26 

Gully trap, 147, 148 
Gum, 20 

Gums, bleedmg from, 79-80 

Habit responses, 260-1 
Habits and their formation, 277, 
288-6 
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Habits, general observations re- 
garding, 284-5 
Hfismoglobm, 67 

Heemorrbago and how to arrest 
it, 77-80 
internal 77-8 
Hallucmjitions, 288 
Haunch bones, 11 
Head m skeleton, 5-8 

diagram showing biain 237 
Heal mg, sense and mochani<sm 
of, 108 18, 252, 250 8, 203 
Heait, 69-70 73 

diagrams, 70, 71, 72 
Heat as dismiectaut 41 211-2 
Heat oi the body 1 32 133-4 
Hills and lakes, watei supply 
from 155 

Honey as food, 136-7 
Hook-woim disease cause and 
prevention of, 40 183, 201-4 
Humerus, 11 
Hunger, 252, 273, 278 
Hydra, 3 
Hydrogen, 153 

peioxide of, 78 70 209 
Hydiophobia 131, 185 
Hygiene education and in India 
229 33 
pei&onal, 141 
Hypermetiopia 106 
Hypothesis 314 


Ideas, mental images and, 285-0 
association of, 294-8 
simultaneous and successive 
association of, 297-8 
Illusions, 268-9 
optical, 289 

Images and ideas, mental, 285 9 
optical, 288-9 
Imagination, 289-94 
Imitation, 275-6 
Immunity from mfeotious dis- 
ease, 184-7 

Impurities in water, 161 
Inomerators, 144-5 
Incus, 111 

Inductive reasoning, 313 
Infant diet, 34 


Infant moitalily, 217, 220, 
224 5 220 227 

Infant welfaie 221 223, 224-7 
Infantile paralysis, 183 
Infectious di'^eascs See Dis- 
eases, infectious 

Influenza, cause and picveiition 
of, 181, 102 4 

Injuries, minui, tieatmcnt of, 
128-32 

Innate tendencies 272 3 
inoculation, 144 199 200 
against cholera, 185-0 
against dyscntci^ 200 
against cnteiic fever, 185, 
199 

against plague 144 185 
198 

Insecticide 191 

Insects dibease spiead by, 17b, 
177 382-3, 195 
in ear, 128, 120 
•jtings of, 1 50-31 177 
Instinct, definition uf 209-70 
ln'»tmcts, 200-77 

clas&ilic all on of 270 
proper, 271-2 
lepitsbcd 277 
Intel I st 314 0 317,318 
a^M)llltlun mil 20S 
bodily atlitucle and 320-7 
londitions on \\bith it do- 
l)ond-s 321 

dc \ elopmi nt of 3217 
and bccondai y ptib^ix e atten 
tiun, 324-5 

Internal hdcmoirhage, 77-8 
Intestines, 29-31 00, 00 
alcohol and 51 
diagrams of 27 28 29 
parasites in, 40, 124-0, 177, 
183, 190, 201-4 
Intmtion, 331 

Involuntary muscles, 13, 14-5 
Iris, 104 
Irrigation, 158 

Isolation m infectious diseases, 
207 

Itch, cause and treatment of, 
122-3, 181 

diagram showmg insect, 123 
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JauTulice. lU 

Jaavs. <>. 

JhlhuiU, 1<H». 101 

Kala-a/ar. <’aust‘ and prevention j 
of. 40. l!S‘-. 204-5 
Kidneys. 04-0 

diatirain of. 155 
IviuderLOirfen. 200-2 
K,Ic‘}>toinania . 2 < I 
Kneeca]). 12 
Koeids postulates. 184 

Labyrinth or internal ear. 112-3 
Laebryinal glands. t> 
lyaetates, 10-20 
Lac teals. 31 

LaUes. \vater supply from, 155 
La.rvnx. 80. S4-5 
Latrines, 140. 152. 1C>0 
Laudanimi, 12S 
Langbt(T. 281 
Lead p'dsoning, 150_ 

Learning or meinoidsing. 300-5 
Ijegs, 11 » 

Leishnuin-Donovan body. 204-i) 
Lemmings, instinet in. 270 
Lice, and ( real meiit for. 124 

ilisease transmitted by. 182, 
107 

Ligaments, 1 2-3 

Limbs, 1 1 '2 

Linn- salts, 10, <50 

Li])-roading.2t51 

ld<pii<^l refuse, disposal of, 145-0 

Liver. 31-2 

diagram showing capdlary 
network of. 32 
elfeets of alcohol on, 51-2 
Loeuiin >1 i< <n , 270-80^ 

Ijongsight. 10<5. 107 
l^unii's. 50. 00, <3. SO-3 
diagrams of. S2, S3 
diseases of, 40, 07, 194-/ 
smoking and. 59 
structure of. 81 
Lymphatic glands, 74-5^^ 
diagrams sliowing, 75 

Lymphatics, 74-0^ 
diagram of, 75 


Main artery, 70-1 
Maize, 18, 33, 173 
Malarial fever, cause and pre- 
vention of, 40, 67, 127, 139, 
182, 187-92, 203, 216 
Malates, 19 

Malnutrition, its causes and its 
detection. 39-41 
Malpighian bodies, 64 
diagram of, 65 
Manipulation, 280-1 
Margarine, 35, 36 
Marriage, early, and maternal 
mortality, 219-20 

i Maternal, infantile, and child 
I welfare, 217-33 

1 antenatal clinics, 221-2, 226 

centres, 221-2, 226-7 
in India, 219,' 220, 223-6 
mortality in childbirth, 218- 
9, 220, 222 

organisation of, 226-7 
Measles, 182 

Meat, 34, 38, 43, 173, 174, 176 
cooking of, 43 
food poisoning from, 174-5 
preservation of, 176 
signs of good, 176 
Medulla, 236 

Membranous labyrinth, 112, 113 
Memory, 299-309 

abnormalities of, 308-9 
images, 285-8 

memorising or learning, 
300-5 

recall, 305-6 
recognition, 306-7 
retention, 305 
training of, 307-8 
Meningitis, 238, 240 
Mental images and ideas, 285-9 
Metazoa, 4 

Microbes, 172, 173,^178 
Micro-organisms, 178 
Middle ear, 13, 109-12, 257 
Midriff, 31, 80 , . ^ 

Midwives, supply of trained, 

226 

Milk as food, 33, 34, 36, 37, 38, 
173, 175 

adulteration of , 177 
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Milk, disease conveyed through 
176 

pasteurisation of 41 
prevention of conveyance of 
disease by, 41, 97, 176-6 
vitamin C in, 23 
Mhemomcs, 307-8 
Montessoii system, 228-9 
Morphia, 46, 63 64 
Mosqiutoes, transmission of dis- 
ease by, 139, 182, 187-02 
206, 216 

measures against, 1 89-91, 1 92 | 
Motor adjustment through ac 
tmty m ohildien, 277-9 
Multic^ular animals, 4 
Muscles, 13-6, 16 

diagrams of, 16, 16 
Muscular action, 16-6 
Muscular hbies, 13-4, 16, 61 
Muscular system, 13-16 
diagram, 14 
Mustard oil, 18, 42 
Myelm, 241 
Myopia, 106 7 

Naphtha, 191 

Nascbl fosssB, diagram of frontal 
section of, 119 
Naso-pharynx, 120 
Nausea, 46 64 
Negnsm, 60 
Nerve cells, 238, 241-2 
diagram of 242, 243 
Nerve centres, 242 
Nerves, structuie of, 241-6 
Nervous system, 15, 236-48 
diagram of, 244 
sympathetic, 245-8 
Neuroglia, 238 
Neurones, 242, 243, 246 
Nicotine, 58, 69 
Night blrndness, 256 
Nile sore, 205 
Nitrogen, 69, 98 
Nitrogenous foods, 17, 28, 30 
Nose, 118-21, 268 

bleedmg from, how to stop, 
78-9 

blowing the, 121 
diagram, 119 


Nose, foreign bodies m the, 
12b-9 

hygiene of the 12U 
sense of smell, 268 0 
Nostiils, 118 

Notification of infectious dis- 
eases, 142, 207 
Nucleus, 1 
Nutmeg 56 

“ Object blindness ’* 265 
Obseivatiou 313-4 
Occupation and food 33 4 
Odouis, elementary, 268 9 
OSsophagus, 24 26, 84 86 
Oil toim of fat, 18, 21 
Oil glands, 61 
Oil of turpentine, 66 
Olfactory oigan, 119, 268 
01neoil,21 

Opium and its effect on digestne 
system, 46, 52-4, 128 
Optio nerve, 103, 254, 256 
Optical illusions, 289 
Optical images, 288-9 
Organ of Corti, 116-7, 256 
diagiam of, 117 

Organic mattci in cxpiicd an, 
95-6 

Osseous lahy lint h 112 116 

Otoliths, 114 
Ovum, 4 
Oxalates, 20 

Oxygen 1, 67, 69, 05, 06, 98, 
134, 153 

Oxyhjemoglobm, 67 

Paddy, preparation of rice fiom, 
43-4 

Pam, 262, 253, 276-7 
Palate, 7 

Pan, ohewmg of, 19, 58 
Pancreas, 30 

alcohol and, 5 
Pancreatic fluid, 30-1 
Paraffin liquid, 47 
Paralysis, 251 

Parasites, in blood, 40-1, 177, 187 
intestmal, 40, 124-6, 177, 
183, 199, 201-4 
Parental instmct, 274 
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Pa«itoueisat3oii of Diilk, 41 
Patella 12 
Pectin, 20 
Peh'is S 11 
Peppeimint o(>, 250 
Pepsin 2S 
Peptones 29 31 
Percept and concept 2bo 
Perception, 114 203-0 
eiiors ot 206 267 9 
foims of, 206, 2G7 
Pcnljrapli 112 110,257 
Peiiostcnin 112-3 
Pcimaugnuate of potassium as 
disinfectant 131, 166-7, 193, 
209 

Pei oxide of hydrogen as dism- 
f octant, 78, 79, 209 
Pcisonal hygiene, 141 
Perspiration or s\^eat, 61, 66, 
133 134 
Peti oleum, 191 
Phar%n\, 110, 111, 120 
Phobias 271 

Physical tiaining for ohildien, 
93 232 

Phybiological basis of sensation, 
251-60 

Phj siology, science of, 1 
Pi a mater, 238, 240 
Plagues cause and prevention of, 
07, 344, 182, 184, 197-8 
Pl.Lntnins, 20-21 
PJa>,273, 270 

oxt^rcise and recreation, 134, 
135, 137 

function of, in children, 279- 
83 

responses, 273 
Playgiounds, 216-7 
Pleasure and pain, 276-7 
Pollution of wells, rivers, and 
tanks, 143, 158-61 
diagram showing how wells 
are polluted m India, 159 
how to prevent it, 161-3 
Posture and breathing, 86-95, 285 
correct and faulty positions 
illustrated, 89, 90 
in writmg 86, 88, 89-90, 91-3 
diagram, 88 


Proteids, 17 
Protoplasm, 1 
Protozoa, 1 4, 178 
diagrams, 2, 3 

Psychology, science of, 234-6 
Ptomame poisoning, 174 
Public hygiene, its importance, 
141-3, 144 
Pugnacity, 273 
Pulses as food, 23, 173 
Pumps, 163 
Pupil of the eye, 104 
Purgatives, 47, 68 
Putrefaction, detection of, 263-4 
Pyrethrum, 191 
l^osiB, 46-7 

Qumme, use of, m preventing 
malana, 191-2 
in oases of Imla-azar, 206 

Radiation of heat of the body, 
132-3 

Bam water, 62, 155 
Bationalisation, 311 
Bats, and spread of disease, 197-8 
Beadmgandeyestram, 106, 107-8 
Beasoning, 309-14 

deductive and inductive, 
312-3 

Becall, memory and, 285-8, 305-6 
Becitation, 803 
Becogmtion, 306-7 
Beoreation, 137-8 
Bed blood oorpusoles, 40, 67, 68 
Beflez actions, 246, 248-50 
Beflez arcs, 249, 250 
diagram, 249 
efiect of damage to, 261 
Refuse, disposal of, 98, 141, 143, 
144-53, 190 
liqmd, 145-6 
sewage, 145, 146-53 
solid. 144-6 
Reproduction, 4 
Repulsion, 278 

Bespuation, process and organa 
01,80-6 

Response, stimulus and, 15, 66, 
248-61 

habit responses, 250-1 
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Responsibility of the indiMdual 
for public health, 144 
Best and sleep, 138-40 

amount required 139-40 
Retention and memoiibing 305 
Retina 104 254 255, 256 
diagram of section of 255 
Ribs, 10-11 
Rice, as food, 33 42 

husking of andben-beii 22 
pieparation of 22 42 43-5 
Rickets, 19, 23 39 40 
Ringworm of the body and its 
tieatment 121-2, 181 
diagram of fungus m hair, 122 
Rivalry, 274 

Rivers and water supply, 156-7 
pollution of, 161 

Root vegetables, cookmg of, 42- 
3, 174 

preparation of, 43 
Round-iifroims, and treatment 
for, 40 124-5, 201 
diagram showing, 125 

Sacrum, 8 

Sal volatile, 56 126,132 
Saliva, 24, 60, 57 07 
Salivaiy glands 24, 26 
Salt common 18-9 
Saltsintood,17,18 20 
Samtary laws and mcasuics, 
necessity for, 142, 143 144 
Scalds, treatment of, 129 30 
Scarf skin, 00 
Scarlet fever, 175, 182 
Schoolboys, best diet for 35-8 
School children, education and 
hygiemc welfaie of, 227-33 
School-gomg age, its effect on 
health of children, 228-9 
Schools, desks and benches in, 
88-90 

hygiemc conditions in, 227- 
8, 230, 232 

medical inspection in, 227-8, 
230 

physical framing in, 232 
posture in, 91-3, 95 
i^orkin, duration and sub- 
division, 230-32 


Sciatic neive 245 
Scurvy cause and picvention ol, 
20,23 39 

Sea water and water supply, ] 55- 
6 

Segmentation 4 
Self-abasement 274 
Self-assertion 274 282 
Self-display 274 
Sclf-]ustihcalion 311 
Semicirciilai canals of ear 113 4 
Senna 56 

Sensation physiological basis of, 
251-60 

Senses 251-60 263 287 

aoquiiement of knowledge 
thioughthe 261-4 
errors of 266, 267-9 
hearing, 256-8 263 
skin senses 253-4 263 
smell, 258-9 263 287 
taste 259-00 203 287 
vision 254-6 263 
Sentiments, 284 
iSoptic tanks, 150-1 
Septum of nose S 
Seium 08-9,193 198 
Sew age and 1 1 s di spos.il 1 tl, 14 3 
145, 146 53 

diy syslem oi i(ino\al of 
149 -SO 

iiltiation of, 150 
piccipit.Uionut 150 
1 C tanks 170 1 
tieuchiug 152 
Sewer gas 147 
Soweis,146 147 148 
Shell &h as food, 175 
Shoit sight 106 107 
Shoulder 11 

Sight, sense and mechanism of, 
103-8 252, 254-6 
optical images, 288-9 
Skeletal system, 6-13 
diagiam 7 
Skin 60-4 

cleansing of, 61-4 
diagram 62 
diseases 61 97 
effects of sudden chilling of 
64 
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Skin, btructuie of, 60 
Skin senses 253-4,263 
Sleep 138-40 

amount required. 139-40 
Slecpmg sickness, 182 
Smail-pox cause and prevention 
of 144 181, 185,186-7 
Smell, sense of, 252, 258 9 263, 
287 

Smoking effects of, 68-9 
Snake bites and then treatment, 
131-2 

Social perception 267 
Soda 69 

Solid lefuse disposal of. 144-5 
Space perception of, 114, 267 
Speech 85 86, 280 
Spermatozoon 4 
Spices 33 55-6 

effect on digestive system, 
53-7 

Spinal ansesthesia 55 
Spinal cord 10,239-41 
covermgs of, 240-) 
diagiam of front view of, 239 
Spine 8 10 
diagram 9 

diagram of ciooked spme, 87 
Spitting filthy and dangerous, 
194-5 

Spleen, show n in diagiams, 27, 28 
name given to £sease, 234 
Sprains, treatment of, 130 
Spimgs water supply fiom, 154 
Stapedius muscle of ear, 110, 
112 

Stapes, 111, 257 

Starch in food, 18, 20, 21, 26, 28, 
30 

Steammg, cookmg by, 42, 43 
Steapsm 30-1, 5f 
Steqomyiafaaciata mosquito, 206 
Sterilisation 41 

Stimulus and response, 15, 66, 
248-51 

Stings, treatment of, 130-1 
Stirrup bone of ear. 111, 257 
Stomach, 24, 27-9 

diagrams showing, 27, 28 
spices and their action on, 57 
Styptics, 77 


Sugar as food, 18, 21, 36, 37 
amount contained in frmts, 
20,21 

Suggestion, 275, 276 
Sul]^ur as disinfectant, 191, 209 
Sun-ammaloule, 3-4 
Surface wells, water supply 
from, 164-6 

pollution of, 155, 158-60 
Sweat. 61, 65, 133, 134 
Sweat glands, 61, 133 
Sympathetic nervous system 
245 8 

dianam, 247 
Sympathy, 275 
Systole. 74 

Tanks, water supply from, 156 
mosquitoes m, 188, 190 
pollution of 155, 160 
Tape-worms and treatment for, 

40. 125 6, 182, 201 
diagram 126 

Tar camphor, 19 
Tartrates, 19 

Taste, sense of, 252, 259-60, 263. 
287 

association with other 
senses, 260, 287 
Tear glands 6,105 
Teeth, 25-6 

diagrams, 25 

Temperature of the body and its 
regulation, 61, 132-4 
sense of. 254 
Temporal lobe, 252 
Tendons, 15, 16 

Tensor tympani muscle of ear, 

no, 111 

Tetanus, 182, 184 
Thigh, 12 
Thirst, 262,273 
Thoracic duct, 31 75,76 
Thorax, 11 

Thread-worms and treatment for, 

40. 126 201 
diagram, 126 

Throat, 59 

foreign bodies m, 129 
trachea, larynx, etc ,80, 83 6 
Thymol, 203-4 
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Thyroid cartilages, 84 
Tobacco, 56-9 

chewing, 68, 59 
composition of, 68-9 
eftect on digestion, 59 
smoking, 58-9 
Tongue, 26 
Tonsils, 24 

Touch, sense of, 252, 263, 254 
Touch spots, 253 
Tourniquets, 79 
Toxins, 46, 174, 179 
Trachea, 80, 83-4 
Tienchmg, sewage disposal by, 
160, 162 
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Water scarcity of, its effects, 
157-8 

use of 157 168 
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irnsiation, 157-8 
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puiitication of 163-71 
quantity requuod, 157 
sources of, 154-7 
Watercicss, food value of, 36 
Wells diffcicnt types, 164-6 

di.xgiam showing how they 
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pollution of 158-60 
pievontion of pollution of, 
161-4 

diagram, 164 


Wells, purification of, 165-7 
Wheat, 18, 33, 173 
White blood corpuscles, 67-8 
Will, 328-36 

character and, 332 
dehberation and, 330-1 
fieedom of, 333-5 
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329-30 

potential and final choice, 
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volition and, 328-9 
Word-bhndness, 255 
Worms and treatment for, 40, 
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Yellow fever, cause and preven- 
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